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A METHOD OF CUTTING AND SUTURING THE LIP IN THE 
TREATMENT OF COMPLETE UNILATERAL CLEFTS* 

A. B. LeMESURIER 
Hospital for Sick Children, Toronto, Canada 

In a complete unilateral hare-lip the cleft is usually pretty wide. This width 
is due almost entirely to the spreading apart of the processes that should nor- 
mally have fused. There is very little real lack of tissue and if, at the operation, 
enough freeing is done on both sides, tissue can be obtained that is sufficient in 
amount but is, as it were, in the WTong place. The cleft is widest in its lower 
part, and to form a decent looking lip with the desired pouting appearance one 
of the chief problems is to get sufficient tissue where it is needed, that is at the 
low'est edge of the lip. 

Mirault gets the credit of being the first to solve this difficulty in 1844 by 
cutting a flap extending well up one margin of the cleft and by swinpng it down 
and over to the other side (Fig. 1). Since then several modifications of the 
principle have been described by various writers. In 1930 Blair and Brown (1) 
described an operation that utilized this principle. They called it the ‘Mirault 
operation’ although it was a great advance on anything that Mirault had de- 
scribed and it included a lot about the treatment of the nasal distortion that 
was probably not even dreamed of in Mlrault’s day. What is being presented 
here is a slightly different method of utilizing this flap principle and, os it is not 
intended to say anything about the nose, it is really nothing more than a modi- 
fication of the Mirault operation and should not be known under any other name. 
Further Hagedom in 1892 described an operation very similar to the one pre- 
sented to-day (Fig. 2). It would seem therefore that the only things that can 
be claimed as at all new in this presentation are the details worked out for the 
doing of the operation. 

The flap is cut from the lateral side of the cleft and we have found it simpler 
and, in some ways, better to cut this flap in a more or less quadrilateral shape and, 
after swinging it down and over, to make it fit on the medial side into a notch 
formed by the spreading apart of the two edges of a cut (Fig. 3). If the flap is 
made to extend far enough up the side of the cleft it will reach the mid-line, and 
the suture line will be in the centre of the lip, which is an advantage. The open- 
ing up of the cut on the medial side turns down the muco-cutaneous line here, 
and the swinging down of the quadrilateral flap does the same on the lateral side. 
A Cupid's bow is thus formed which can be made of almost any height and, what 
is more important, can, with care, be mode symmetrical on the two sides, with 
the tw’o parts of the muco-cutaneous line meeting accurately. 

There are several points about this operation, most of which have been learned 
the hard way. If any cupid’s bow’ is attempted it is better, if possible, to have 
the suture line in the centre of the lip, corresponding to the peak of the bow. 

• Read at the 17th Annual Meeting of the American Society of Plastic and Reconstructive 
Surgery, White Sulphur Springs, November 19, 1948. 
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The difficulty here is to get the lateral flap long enough to reach the mid-line. 
On this side the mucous membrane peters out well below the top of the cleft. 



MIRAUT-T, 1844 (SMITH 1652) 



MIRAUUT, 1871 IVEAU) 

Pio. 1 

Diagrams available to show Mirault’s operation 



Fig. 3 

Stages of the operation 


Some mucous membrane is necessary on the flap, even to its end, but it need not 
be of quite the full thickness throughout, as there is always enough on the other ' 
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side to make up for any minor defect. The flap, therefore, is cut as high as is 
practical, that is, withits top at the level where the mucous membrane is begin- 
ning to become thin but where there is still enough present to work with. If 
the flap is made to extend high enough and the cuts on the other side are of the 
proper length, the lower part of the suture line wll be in the mid-line of the lip 
or close enough to it to be acceptable. 

One of the most important things, and certainly one of the most difficult, is 
to get the two sides of the lip symmetrical. To start with, the cleft is not in 
the mid-line, the two parts of the lip are entirely different in shape and both are 
cut in veiy different ways. Under these conditions it seems rather unlikely that 
any symmetry can be depended on. However, while the width of the cleft may 
vary considerably in different cases, the two sides of the Up are usually pretty 





rv_ iv. Bijg tyg height depends 

e. On the medial aide it de- 
t is placed. 


constant in their form, and, if a few rules are followed, a fair degree of symmetry 
may be expected. Besides getting the peak of the cupid’s bow in the mid-line, 
the curve of the two sides should be as neatly of the same height and same pattern 
as possible. There are several factors that determine the shape of the how but 
there are two that concern us most. One Is that the height of the bow on either 
side depends largely on the distance between the muco-cutaneous line and the 
two points at either end of the transverse part of the Z-shaped wound (Fig. 4, 
A and B). These points are practically fixed points and if, in the cutting, one 
is placed too close to the muco-cutaneous line, the curve on this side will be too 
high. On the lateral side, therefore, the flap should be cut so that its base is 
only slightly narrower than its end, unless a high curve is desired on this side. 
On the medial side the direction of the transverse cut is important and, to get a 
moderate curve, its extreme end should be placed above the muco-cutaneous 
line only slightly less than its length. The closer it is to this line the higher the 
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curve here will be. The other thing that has a lot to do with the shape of the 
curve, particularly just near the mid-line, is the angle at the peak of the flap on 
either side. As this part of the suture line is pretty vertical the two angles 
should be about the same and, to get a moderate bow (Fig. 5A), should each be 
slightly less than a right angle. If they are too acute (Fig. 5B), the peak of the 
bow will be too sharp and if they are too obtuse (Fig. 5CX there will be almost 
a notch instead of a peak in the mid-line. If the two angles are very different 




Fio. 5 

The angles at the peak of the flaps on the two sides. A. These angles should be equal and 
to make a moderate cupid’s bow should be each slightly less than a right angle. B. If these 
angles are too acute, the peak of the cupid’s bow will be too sharp. C. If these two angles 
are too obtuse there will be no peak to the cupid's bow. D. If these two angles are very 
unequal, the bow will be asj-mmetrical near the mid-line. 




Fig. 6 

The angle at the peak of the flap on either side becomes more acute as the flap is rotated 
down. On the medial side it is sometimes necessary to trim this angle to make it less acute. 


(Fig. 5D), there will be a fairly marked asymmetiy in the bow. However, both 
flaps when they are sutured are rotated downward through a considerable degree 
(Fig. 6) . Their shape is changed and the angle at their peak becomes more acute. 
When the lateral flap is cut, the angle at the muco-cutaneous line shotfld be a 
right angle or even slightly obtuse, and when the flap is turned down this angle 
will become slightly acute. On the medial side, when the cuts are made as 
described, the angle at the peak is sometimes too acute and this point has often 
to be trimmed to make the angle only slightly less than a right angle. 
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When the operation was first done quite a marked cupid’s bow was attempted 
with often a noticeable asymmetry on the two sides. We still attempt to make 
a definite bow but even in the girls we try to keep the curve moderate and find 
that in doing this we get the two sides more symmetrical. 

With this operation the vertical height of the lip can be made to vary con- 
siderably. This height depends chiefiy on the length of the cuts that are sutured 
in the vertical position — the cut extending downward from the top point to the 
base of the fiap and the cut that marks the end of the fiap. The lip can be made 
too long (Fig. 7A), and consequently too tight from side to side, by having the 




fiap too low, wluch means that the upper vertical cut has to be long, or by cutting 
the flap too large, which means that the lower vertical part of the sutured wound 
will be long. On the other hand the lip can be made too short (Fig. 7B) by 
having the flap too high or too small. If the lip is short in the mid-line it is 
difficult to get any appreciable peak to the cupid's bow. As the general appear- 
ance of the lip depends so much on its being of the proper length, a definite at- 
tempt should be made to get it at the best length by cutting the lateral flap at 
the right level and of the right size. 

With adequate freeing on both sides there should be no difficulty in placing 
the two cut edges together without tension. The lip, when the sutures are com- 
pleted, has practically the normal fullness and usually something of the normal 
pouting appearance of an infantas lip. This pouting can be made more marked 
by cutting the lateral flap slightly longer than the cut to which it is sutured 

(Fig. 11). 

The most important points then, in doing this operation, are to cut the lateral 
flap high enough up the side of the cleft, to have it of the best size and shape, 
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and to have the cuts on the medial side of the proper length and at the proper 
angles so that the cut surfaces will fit accurately when sutured. So much de- 
pends on the position and size of the lateral flap that we now outline all the cuts 
on the lateral side first and make the cuts on the medial side correspond to them. 
Having picked the two top points at the margin of the nostril (Fig. 8, A and B), 
the first thing done is to outline the top of the lateral flap. A point (C) is picked 
on the muco-cutaneous line as high up the side of the cleft as is practical, op- 
posite mucous membrane that is slightly less than the full thickness but is still 
thick enough to work with. From this point a line (CD) is drawn perpendicular 
to the muco-cutaneous line. It is difficult to describe the best length for this 
line but it should be about as shown in the diagram. In a well-developed infant 
about three months old, the age at which we prefer to do this operation, this 
line is approximately three-sixteenths of an inch in length. It is better, when 
this line is made, to extend it across the muco-cutaneous line definitely into the 
mucous membrane. A second line is drawn from the top point to the end of 
this first line and then continued downward for the same length as the first line. 




Fig. 8 

Details of marking out cuts on two sides. See text 
Fig. 9 

Triming of mucous membrane after partial closure by sutures. 

This second line (ADE) is somewhat curved to produce a slight pouting in the 
upper part of the lip and to make the base of the flap slightly narrower than its 
end. On the medial side the upper vertical line is drawn downward from the top 
point "ft’ith the same slight curve and of the same length as the corresponding line 
on the lateral side. This medial line (BF) ends at a point slightly on the skin 
side of the muco-cutaneous line. From this point a transverse line (FG) is 
drawn somewhat upward so that its end (G) is only slightly closer to the muco- 
cutaneous line at its nearest point than its length. Theoretically, this line should 
be of exactly the same length as the two cut sides of the lateral flap (CD and 
DE). However, if it is measured from the muco-cutaneous line, and dra\vn 
from the end of the vertical cut, which is slightly on the skin side of this line, 
its upper edge (FG) will be slightly shorter than the length of the lateral flap 
(ED) and, when the suturing is done, a fairly sharp pout will be produced at 
this level. As was said before, the angle between this line and the muco-cu- 
taneous line is sometimes too acute and the comer of the flap has to be trimmed 
off to make the angle slightly less than a right angle (Fig. 6). In doing this no 
length should be sacrificed as this cut (GH) has to fit the corresponding cut on 
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tho Kteral bide (DC) to nuke the two puts of the muco cutincous line meet 
accurately When this cut is at llie pioper angle it should ho extended ncioss 
the muco-cutaneous line dchiutclj into the mucouss membrane It is, howexer, 
better to delay any further trimming of the mucous membrane on both sides 
until the suturing is partly completed (Fig 9), until at least the key sutures, 
the ones at the rim of the nostril, at both angles and just aboxc the muco cu- 
taneous line, haxc been inserted At this stage it is much easier to cut aw a) 
the mucous membrane on the lateral side until its full thickness is reached and 
to cut on the medial side a slap that fits accuiatcly In the complete clefts 
theic IS always enough mucous membrane available and m many of the early 
cases too much was left and a redundant fold had to be removed later 



Incomp’ ‘ 
to the del 
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What has been said so far applies to complete unilateral clefts Practically 
the same operation can be done for the incomplete clefts The main difference 
between the two is that, in an incomplete cleft, the flap cannot be made to ex- 
tend as far up the cleft If the cleft is anywhere nearly complete this does not 
matter much but, if it consists of merely a notch, the flap cannot be made long 
enough to reach the mid line The suture line is to the cleft side of the centre 
of the lip and is not where the peak of the cupid’s bow should be (Fig 10) This 
difficulty can be overcome by cutting the edge of the medial flap (GH) in a curved 
direction so that when sutured, the lowest point of the muco cutaneous line will 
form a slight peak m the centre of the hp to the medial side of the suture line 
Another difference in these incomplete clefts, w hen the flap has to be low , is that 
the vertical cut has to be long and the whole lip maj be made too long The 
vertical cut can be made shorter by cutting the angle at the peak of the lateral 
flap (C) more obtuse and by cutting the coirespondmg angle on the medial side 
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Fig 11 

Rather excessive pouting produced by cutting the lateral flap too long Before and 7 
years after operation. 



Fig 12 


Complete unilateral cleft, before and 12 days after operation. 

(H) more acute. As a matter of fact this operation is just as satisfactory with 
incomplete as it is with complete clefts. 

This particular operation was first done in November, 1935, and since then, 
at the Hospital for Sick Children, it has been done on approximately 475 pa- 
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ticnts Mith Mtulatcral clefts, either complete or incomplete. In none of these 
cases has there been any sloughing of the narrow-based flap, and the blood 
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to produce any distortion and do&s not need to be allowed for at the operation. 
The turning down of the fairly large flap does not disturb the action of the 
muscles very much, and these children can smile about normally and can whistle 
if the cleft in the palate is repaired (Fig. 18). 

Not all the results in this fairly large series have been good. In a few cases 
a second operation has been done, usually for an unsightly jog at the muco- 
cutaneous line or for an excessive fold of mucous membrane, but these faults 
could have been a^'oided at the original operation. On the whole, the results, 
as far as the appearance of the lip itself goes, have been good, probably better 
on the average than the result obtained by other methods. In most cases the 
child is left with a lip that is of normal fullness and has the desired pouting ap- 
pearance, with a cupid’s bow that is more or less symmetrical, and these ap- 
pearances remain as the child grows. The characteristic and unsightly hare-lip 
appearance is lost. The lip may not be perfect but, when seen across a room, 
it seldom looks as though it had ever been a hare-lip. The operation itself has 
the advantage of being comparatively simple. There is not much about it that 
can go wrong, and in our hands it has been more satisfactory than any other 
method we have tried. 
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MA^I]\I\PLASTY rOR PENDUI OUS BRE\SiS 
Empiric and GEOMtTmc Puvnmvo* 

GUSTA\L \UHtICHT \I D 
A en I ork \ 1 

Anj reconstructs c operation on a woman's breast is a inajoi ‘'Uigicil one — 
a major problem m tcchnic and in csthetitb It prcsuppo''Cs on the put of tlie 
surgeon, not onl> a profound knowledge of the anatomit stinctuie of the bieist 
but an artistic awarenoab of the plastic material he is utilizing Al)o^c all he 
must keep m mind that the contours of the pendent breasts change with the 
position of the body owing to the semi soft conhistencj of the glands and then 
limited attachment to the thoracic wall Definite measurements of the gl md, 
which is so \anable m conslStenc^ and pioportions, manifest^ present ceitam 
difficulties It IS readily understood tint tlic task of tramfoiming lunlmpcly 
oversized breasts into smaller, well proportioned, b\mmetuc breast*?, is one of 
great complexitj Owing to the vaiiable chamctcnstics, ceitam precautions 
must be observed They aie (1) Fixation landmaiks should be considered m 
relation to the thorax, (2) allowance sliould be made for the elasticif\ of the 
skm and the effect of breast w eight on it, skin markings should be controlled and 
compared in the standing and in the recumbent positions, (3) measurements of 
both breasts should be made under similar conditions to prodiuc s^mmctl■^ 

In tho evolution of mammaplasty technics \aiious single ibstiact geomctiic 
figures, measurements and calculations were devised b> suigcons and used so 
to say, as instruments for the closest possible appioximntion of the gland, nipple 
and areola, to the normal contour, size and placement Mau> suigcons onlj 
use their eyes and digital estimations in a mimmaplastic piocedure 

In the following pages a system of practical and esthetic pimciples paitlj 
dcriv ed from standard procedures, is summarized 1 he combined features con 
sist of a one stage operation earned out simultaneously on both breasts aiul 
transposition of the nipples rather than free transplantation Tho technic it 
seems to me, has the advantages of simplicity, reisonabic avoidance of com 
plications (necrosis, for example), the saving of time and greater obsen ance of 
esthetic and physiologic principles 

No mflcxible rules or unchangeable “blueprints,” metne or geometric, are 
offered or implied for surgical planning in mammaplasty There remains a cer 
tarn degree of latitude, based on accepted standards, m choice of modelling 
the mammae 

In the evolution of various technical plans (as m the field of genenl surgci-y ) 
there will be, as always, further refinements 

As a rule it is possible to achiev c the desired reduction m size and form in a 
one stage operation, except, occasionally m extremely largehy pcrtrophicd breasts 

• Presented partb at the Annual McetinK of the American Association of Plastic Sur 
ceons (Memphis Tenn Afay 7, 1947, partly before the British Vssocmtion of Plastic 
burgeons (Oxford, England, September 18, 1948) 
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CERTAIN ANATOSnC CONSIDERATIONS 

According to the standard textbooks of anatomy the position of the breast is 
variously described. The limits as given by different authoi-s range from the 
second or third rib to the sixth or seventh rib, and the width from about the 
parasternal line to the midaxillary line. The consistency of the breast varies 
greatly depending on the glandular component and surrounding fat. To a de- 
gree it also depends on the relation between the extent of skin covering and the 
breast tissue proper. 

The main sources of mammary blood supply have been frequently described in 
great detail. According to Denver (Surgical Anatomy) they are: (1) Long 
(lateral) thoracic; (2) the short thoracic; (3) the pectoral branches of the acromio- 
thoracic (thoraco-acromial) ; (4) the perforating branches of the internal mam- 
maiy; and (5) the mammaiy branches of the intercostal arteries. The vascu- 
larization is neither unchangeable nor symmetric in both breasts. In the light 
of my experience and admittedly contraiy to what is generally emphasized in 
discussions regarding mammaplasties, reliance on, or avoidance of, a particular 
branch of the mammary arterial tree has no practical value. From the surgical 
point of view all breast tissues are well vascularized. There is a sufficient blood 
supply from anj"- direction of the breast hemisphere to nourish the corresponding 
tissue. 

As a nile we treat breast tissue in remodelling operations on general principles 
similar to those which guide us when preparing a skin flap; in other words, to 
provide a sufficient nourishing pedicle to the remaining part of the gland, no 
matter on which side or how extensive an excision is made. For the protection 
of the blood supply in the areola and nipple a broad central axis of breast tissue 
must remain intact and deep excision is not made through more than one aspect 
of the breast at the same operation. 

ESTHETIC CRITERIA 

The esthetic aims in reconstructing a breast are: normal size, form, position, 
symmetry, and inconspicuous scarring. Ordinarily no attempt is made to form 
a virgin or adolescent breast with equal radii because: (a) It is not the usual 
contour of the average adult woman; (b) scars on the more exposed lower sur- 
faces are conspicuous and (c) in time the reconstructed breasts sag, leaving the 
nipple too highly placed. The formation of a gently pendent, mature breast 
should rather be the aim of plastic reconstruction. Besides its noiTnal appear- 
ance, the form is more lasting and the scars on the under surjace are relatively 
hidden. ’ 

THE “skin brassiere” 

Breast tissue is of soft consistency which conforms readily with the contour 
of the skin covering. Remodelling of the glandular component alone will not 
prove effective. A successful cosmetic result is mainly dependent on the pro- 
vision of an adequate “skin brassiere.” A good one must be made along certain 
lines to give suitable mechanical support. The paramount aim in the surgery 
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is to cut or make a firmGr, normany-contourcil skin hrussiorc (from tlial already 
present) with the consequent formation of a smaller, conic breast. In order to 
achieve this result we must, perforce, make not only a transverse (submammary), 
but n vertical skin excision from the areola down to a desipialed point on the 
submammary fold. While the method of curtailing the skin through a .sub- 
mammarj' excision and transferring the nipple to a higher position through a 
buttonhole has its appeal owing to its minimum and hidden scariing, the sub- 
sequent flat and squarish appearance of the breast is often disappointing from 
an esthetic point of view. 


I’UVNNING 

In planning mammaplastic operations there arc two approaches: (1) The im- 
provised and (2) the pre-operatively planned. 

In the first, without specific prcsurgical mensuration, except reliance on ex- 
perience, the breast tissue is exposed by incisions and standards of predilection; 
the size of breast tissue is reduced by visual means. Tlic reconstructed gland is 
suspended at a site selected, also visually', or pciiiaps relative to certain anatomic 
landmarks and the skin is draped around the reconstructed breast, the excess 
being removed according to various methods. 

The second approacli consists of presurgical planning. 

Here I intend to describe two such systems, namely: (I) Empiric-visual and 
(2) geometric. At the outset I would like to emphasize that the surgeon, in 
order to cope with unexpected situations must be thoroughly familiar with the 
various surgical approaches. The methods should rather complement each other 
than be relied on singly. With the most careful presurgical planning it may be 
discovered that the selected measurements prove impracticable. 

VlSUAL-EMPiniC, PRK-SUnQICAL PL,\NK1NQ 

The patient stands erect with arms relaxed. The new position of the nipple 
is selected visually. 

The submammary fold serves as a landmark, because it changes little, if at all. 
The extent of the planned breast is gauged by visualizing it with the thumb held 
in the submamraary' fold and extending the fingers, fan^\^sc, over the breast 

(Fig- 1). 

The new level for the nipple is marked on the skin with a horizontal line. 

Now the width of the breast is measured abo\it one or one and a half inches 
above the planned nipple site. The width is bisected. The central point is 
connected with the actual nipple; this is the mammillary line. Wien tlic nipple 
is abnormally displaced from its central position the width of the breast is taken 
at different levels and the line connecting the half-marks represents the mammillary' 
line. Wlicrc it bisects the planned nipple level will be the new nipple site. The 
mammillaiy line is also marked in relation to the submammary fold. It con- 
stitutes the submammary' point (Fig. 2 SP). 

Similar planning is carried out on the other breast. Even if one is higher than 
the other it is best to plan symmetric reconstruction. 
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The br6ast in. its entirety is now pushed forcibly to one side and the sub- 
mammarj’’ point is connected by a straight hne drawn to the new nipple site. 



Fig 1 Manual estimation of new breast contour and nipple site 



Pig. 2. Placing new nipple site; where mammillary line bisects new nipple level. 


Then the breast is pressed in the opposite direction and a line is again marked 
between the new nipple site and the point in the submammary fold (Fig. 3). 
The two lines which commence at the new nipple site and meet at the sub- 



Flo 3. (a, upper) Intersection of mammillary and submammary lines; {b, lower left) 
fid (c, lower right) Connecting new nipple site with submammary points. 


lammarj' designation include the vertical sector of skin vliich is to be removed 
i^ig. 4). It is evident that after the excision-of the vertical segment the lower 
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aspect of the breast remains larger than the upper one. In order to correct this 
redundancy, a transverse segment of skin must be removed from the lower part 
of the breast. The extent of skin to be excised is measured in the following 
manner: The planned distance from the new nipple site to the submammary 
fold (which usually ranges between two and one-half and three and one-quarter 
inches) is marked on the inverted V lines delimiting the vertical position. The 
area of skin extending below that required for the undersurface of the breast 
obviously is the excess in the transverse direction. This excess is delineated with 
a medial and lateral triangle (Fig. 5a and b). Care should be taken especially 
that the apex of the inner triangle does not extend beyond the sternal-lateral line 
in order to avoid conspicuous scarring after the operation. The markings are 
traced by superficial scratching with the point of a knife. 



Flo, 6. Lines used in geometric planning for mammaplosty. 

GEOMETRIC PLANNINO 

It occurred to me some years ago that it is possible and practical to plan the 
reconstruction of a pendulous breast to normal in size and contour on a geo- 
metric basis. The normal breast can be considered ns a geometric body — a 
hemisphere or cone. As such it has its geometric components, namely, circum- 
ference, diameter, radii and axis. There are also definite anatonuc and geo- 
metric criteria concerning a specific thorax and the location and size of a breast 
in conformity with it. On these considerations I have undertaken to develop 
a method of planning along geometric lines for reconstruction of a pendulous 
breast. 

It is first necessary to draw a few orientation lines on the thoracic wall. A 
midstemal line is drawn from the jugular notch to a point below the submam- 
mary fold and then a lateral sternal line on each side along the insertion of the 
costal cartilages. 

A pre-axillary line is placed corresponding with the anterior limit of the fold. 

It is relevant to state here that while the normal breasts (which are firmly 
attached to the chest and divergent) are placed variably between the parasternal 
and axillary lines, for measuring purposes it is practical to utilize the sternal- 
lateral and pre-axillary lines. Both measurements are usually about the same. 
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The pendulous breasts, as a rule, in the erect position shift medially. This 
accounts partly for the fact that the sinus mammarium is more or less obliterated 
by pendulous, hypertrophic breasts. 

The mammillaiy line is established in the manner already described in the 
empiric planning. All vertical lines are drarvn with the patient in the erect 
position. The next line drawn connects the deepest points of the submammaiy 
folds. This marking is made with the patient in the recumbent position. 



C 

Fig. 7. (a) Transverse diameter between lateral-sternal, and pre-axillary lines. 

(b) Measuring thickness of breast. 

(c) Quadrangular pattern; long side equals diameter of normal breast, short side equals 
thickness of breast; UP-N-SP, breast silhouette; UP-N, upper aspect of breast (from lower 
border of third rib to nipple) ; N-SP, lower aspect (distance between nipple and submara- 
maryfold). 

(d) Long diagonal of quadrangle (UP-N) measured on mammillary line from lower border 
of third rib, locating new nipple site. 

SEUECTION OF NEW NIPPLE SITE 

The first consideration is the placement of the nipple. For this purpose the 
diameter of the normal breast for the specific thoracic conformation must be 
established on the following basis: 

(1) The distance betw'een the lateral-sternal and pre-axillary lines denotes the 
transverse diameter of the normal breast (Fig. 7c — a). 

(2) The distance from the third intercostal space to the static submammary 
fold indicates the vertical diameter. 

(3) The foregoing diameters, as a rule, are almost equal. If a noteworthy 
difference is found between them, the sums are added and divided by two to 
establish the mean. 

(4) A similar procedure is carried out on the other breast. Again, if there is 
a great difference between the mean diameters of each breast, they are added 
and divided by two. The resultant sum is acceptable as the valid diameter for 
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each breast. In this manner due allowance is made for the contour and di- 
mensions of the chest and its asymmetries. 

(5) On the basis of normal dimensions, the vertical diameter is planned from 
the lower border of the third rib to the submammary fold. 

When, however, the diameter measurement differs from the normal (as in the 
long, narrow or extremely wide and short thorax, for example) it must be pro- 
jected from below upward; the lowest limit of tliis diameter begins at the sub- 
mammary level and is first marked on the mid-stemal line. The upper limit of 
the diameter is carried transversely across the thorax. 

(6) The thickness of the breast (the axis, in effect) is now measured (with the 
patient in a horizontal position) from the chest wall to the sununit of the breast 
(Fig, 7c). The estimation is made by the use of two rulers; one placed horizon- 
tally at the summit of the breast and the other in rectangular relation to it and 
resting on the chest wall. 

According to the measurements a quadrangle is drawn on a piece of paper. 
The long side represents the diameter; the short side is equal to the thickness of 
the breast. The quadrangle is (arbitrarily) divided into three equal parts (Fig. 
7c). A diagnonal is drawm through the first two-thirds (Fig. 7c — TJP-N) and 
another in the opposite direction through the last third (Fig. 7c— -N-SP). These 
diagonals represent the silhouette of the breast (Fig. 7c). Modification of breast 
contour can be made according to the patient’s stature and preference to a cer- 
tain extent, and the surgeon’s objective. 

(7) The long diagonal is projected on the mammillary line from the lower 
border of the third rib (or the calculated upper limit) dowTm'ard (Fig. 7d — UP). 
The lower end will indicate the new nipple site (Fig. 7d — N). 

GEOMETRIC PIANNINQ FOR THE “SKIN BRASSIERE” 

With the aid of the diameter of the planned breast the circumference of the 
required skin flap can be established. For practical purposes it measures about 
three times the diameter. This estimation is derived according to the mathe- 
matical formula t , which denotes the ratio of the circumference of a circle to its 
diameter— 3.141. 

The requisite skin flap is fashioned from that available in the following manner. 
The width of the hypertrophic breast is measured and the value obtained is 
multiplied, as previously stated, by three. The circumference is measured on a 
circular flexible metal tape devised for the purpose (Fig. 8). The tape measure 
is so constructed that at one end — the zero mark — there is a slit where the other 
free end can be passed. The circle thus formed can be enlarged or decreased 
according to requirements. There are three movable markers on the tape 
measure. 

The circular metal tape with the zero mark is placed on the upper limit of the 
diameter (usually at the third rib) ; the mid-marker on the opposite pole at the 
mammillary line; the instrument rests in this position and the amount of skin 
included is the tissue from which the new' skin envelope or skin brassiere is fash- 
ioned. In order to ascertain the amount of skin needed the half-distance limits 
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of the circumference of the planned breast are marked on the large circle from 
the zero point (Fig. 8c). 

The circumference of available skin, for instance, is 45 centimeters. The re- 
quired circumference is only 30 centimeters. The smaller amount is then divided 
in half, measured from zero point, half to the right and half to the left. These 
points are marked on the skin. 

The new circumference designations are connected with the new nipple site. 
These two lines form an inverted V of variable angle- according to the size of 



breast. Now the shorter diagonal of the quadrangle from the paper pattern is 
measured on the line connecting the new nipple site with the half-circumference 
mark (Fig. 8c). This line represents the distance from the nipple to the sub- 
mammary fold — in effect the short side of a scalene cone. The redundant skin 
of the lower aspect of the breast can be gauged by connecting the distal points 
marking the short side vdth the corresponding ends of the submammary line. 
These embrace two triangular areas (Fig. 9). Reference should be made here 
to the fact that the distal limits of the original submammary fold may rest in a 
lower position than the fold of the reconstructed breast. In order to overcome 
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this a correction is sometimes made elevating the ends of the new submammary 
fold to a position in conformity with the transformed breast. The extremities 
of the fold should lie w'ithin the stemal-iateral line on one side and, if possible, 
not beyond the mid-axillary line on the other side in order to avoid conspicuous 
scarring. 

All mensuration can be attempted with the patient in the recumbent position; 
however, certain allowances must be made for the dimensions of the skin in the 
relaxed state. In this position mistakes are more likely to occur. 

Now in regard to mensuration for reconstruction of the breast tissue proper. 

It is obvious that in reducing a hemisphere of tissue — a hypertrophic breast. 



fl 9- .Result of geometric meaeurement. Unshaded area between UP, SP, N, SP, 
“sp for skin brassiere; shaded area, excisable skin. 

for example — to smaller dimensions the main procedure must be to determine in 
advance the amount of tissue to be retained. To accomplish this it is necessary 
to make the following estimation. We know the actual diameter of the planned 
breast. This consists, however, of breast tissue plus skin covering. Allowance 
is made for thickness of skin (about 1 cm.) at each end of the diameter. The 
breast tissue diameter will therefore be minus 2 centimeters. 

The designed breast diameter, for instance, measures 13 centimeters. Two 
centimeters are deducted for skin thickness. The diameter of the breast tissue 
proper is consequently 1 1 centimeters. On the basis of the known ratio of the r 
the circumference of the gland is about three times its diameter and in this 
instance 33 centimeters. This length is measured during operation on the 
periphery of the hypertrophied breast tissue either with a thin metal tape or 
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with a silk thread of desired length (Fig. 10a). The circumference measure- 
ment indicates the amount of breast tissue to be retained. The residual breast 
sector is removed. The site of excision is a matter of predilection on the part of 
the surgeon. 







Fig. 10. (a) Tape measure indicates amount of breast tissue retained; (b) hemisphere 
reconstructed; (c, e) upper half of breast resected; (d, f) cut surface forms part of the 
hemisphere; base of cut surface anchored to pectoral fascia. 


If the hypertrophy of the breast is of moderate degree it is usually sufficient 
to remove a wedge from the upper quadrants. If the enlargement is greater the 
excision may be from the upper and lateral quadrants, depending on the degree 
of hypertrophy. When there is extreme hypertrophy the entire upper half of 
the breast can be resected and even more when the deformity is of extraordinary 
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dimensions (Kg. 10c). In secondaiy operations excision is made ordinarily 
from the lower quadrants. 

In the first two contingenci^, whether a medium or small sector is removed, 
the hemisphere of the breast is reconstructed by closing the cut surfaces (Fig. 
10 a and b). However, when about half or more of the circumference of breast 
tissue is removed it is usually found impossible to reconstruct the bermsphere by 
approximation of the cut edges without undue tension and the probability of 
necrosis owing to destruction of the blood supply. In this exigency, where the 
cut surfaces remain ununited, they form part of the circumference of the breast 
(Figs. 10c, d, e, and f). 

Here a qua1if3dng statement must be made. All the measurements for 
reconstruction of the breasts are taken on the principle that the diameters and 
radii of the sectors pass through the center of the hemisphere. Because the 
areola and a certain amount of contiguous tissue must be preserved, obviously, 
to ret^ viability, the excised sections are not from the actual center of the 
circle, but about 2.5 to 3 centimeters beyond it. 



Fio. 11. DiscrepaDcy between geometric planniDg and Burgical excision^ triangle in- 
cluded in A, N, (Ni. A, Ai, Ni, represents projection of triangle of excessive tissue on 
periphery. 

excess of breast tissue will consequently remain beyond the geometric 
estimation (Fig. 11). The discrepancy is corrected in the following manner. 
Half of the excess of breast tissue is compensated for by removing an additional 
1.6 centimeters from the peripheiy; to compensate for the other half the cir- 
cumference of the planned skin brassiere must be made 1.5 centimeters longer. 

Similar measuring principles are applied when the nipples are freely trans- 
planted. The massive breast is then amputated — skin and breast tissue simul- 
taneously — with an inverted excision and the residual segments are united 

to reconstruct the breast. A skin disc atop the reconstructed breast is re- 
moved, leaving a subcutaneous fibrous base. The cut margins are united by 
inverted catgut sutures with the knots inwardly buried. It is evident that with 
this procedure the areola is grafted over the suture line. 

THE OPERATION 

"With the patient in a horizontal position the chest is exposed from the cla- 
vicular re^on to the costal arches. 
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with a silk thread of desired length (Fig. 10a). The circumference measure- 
ment indicates the amount of breast tissue to be retained. The residual breast 
sector is removed. The site of excision is a matter of predilection on the part of 
the surgeon. 




E 




Fig. 10. (a) Tape measure indicates amount of breast tissue retained; (b) hemisphere 
reconstructed; (c, e) upper half of breast resected; (d, f) cut surface forms part of the 
hemisphere; base of cut surface anchored to pectoral fascia. 


If the hypertrophy of the breast is of moderate degree it is usually sufficient 
to remove a wedge from the upper quadrants. If the enlargement is greater the 
excision may be from the upper and lateral quadrants, depending on the degree 
of hypertrophy. When there is extreme hypertrophy the entire upper half of 
the breast can be resected and even more when the deformity is of extraordinary 
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distorted. It may be restated that the residual crescentic subcutaneous fat 
on the skin flap provides the desired fullness at the upper margin of the breast. 

If too large a part is left in the lower aspect of the breast a central sector there 
can be removed in a secondary operation. 

It is pertinent here, incidentally, to state that necrosis is not always induced 
by cutting main vessels to the part, but by mishandling of tissues, strangulation 
with deep sutures, undue tension and torsion. 

When the reconstructed breast tissue is afiixed in its plarmed position trimming ^ 
and re-draping of the slcin brassiere is in order. First the areola is anchored in 
position with a silk suture to the upper limit of the vertical incision (previously 
mentioned cross-scratch marking). The removal of excess skin is carried out 
according to the original skin designation. As a control measure, before excision, 
the skin is temporarily approximated noth a series of towel clips along the pre- 
operatively marked lines. Correction can be made if the designed skin cover 
is found too tight or loose. During the trimming at the lateral and medial 
ends of the submammary incision particular care should be taken that the ad- 
herent fat is removed doum to the pectoral fascia lest little protuberances remain 
after the operation. The upper pai-t of the vertical incision is closed for the 
time being with a running skin suture burying the nipple. The skin incisions 
are temporarily closed with inverted tOAvel clips or a few silk sutures. 

The operation is now carried out on the other breast up to this stage. The 
same procedure is accomplished on both breasts. The purpose of the temporary 
closure is to judge the symmetry and equal position of both nipple sites. They 
are measured with the long silk pendulum gauge, fixed at the sternal notch. 
Minor corrections can then be made. The placement of the nipple in its new po- 
sition should not be atop the summit of the conic breast but slightly below. 
The eventual sagging of the breast carries the nipple to its normal position. 

The areola site is now marked with the aforementioned circular die. After 
the skin disc is excised, the nipple emerges and is sutured in its new place. The 
surgeon and his assistant can now suture the wound edges simultaneously, thus 
reducing the operating time considerably. 

The skin margins are united with interrupted fine black silk sutures. A few 
subcuticular white silk sutures may be used noth the knots placed inwardly. At 
the submaramary fold these can be anchored to the pectoral fascia, thus providing 
definite fixation and demarkation to the lower margin of the gland. 

One drain is placed at the medial aspect of the breast and another laterally. 
The breasts are covered with abundant fluffed gauze and finall3’^ with a soft, 
adequately snug breast binder. No adhesive plaster is made to touch the skin. 
It may, however, be placed over the breast binder to assure correct immobiliza- 
tion. 


SUMMARY 

Two pre-surgical plans for mammaplastic operations are described — the visual 
empiric and the geometric. 

The advantages of pre-operaiivc planning are emphasized in contradistinction 
to the sole reliance on improvised visual methods. 
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The importance of providing an adequate skin biassiere m shaping the breast 
is emphasized. 

Resection of breast tissue from any single aspect can be carried out oi\ing to 
adequate vascularization from e^e^3' direction. The &urger>' is based on prin- 
ciples used in forming a skm flap — particularly provision of a broad pedicle. 

The advantages of the geometric planning are: 

(1) Definite gauging of the contour and measurements of the breasts in rela- 
rion to the specific thorax. 

(2) Accuracy of measurements 

(3) Clarity of directncs, thus expediting the operation. (This is true m 
both geometre and empiric pre-operative planning.) 

(4) Teaching value because it gives definite directions 

(5) Ease of planning for different breast contours 

(0) Availability of definite measurement records Thc^e can be used nhen it 
is expedient to operate at dilTcrcnt times on each breast 

The judicious combination and utilization of these methods helps the suigeon 
to reconstruct pendulous bieasts, hypcrltophic or othciuise, to then normal 
contour, proportions and symmetry' 
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Varied methods of treating complicated and compound jaw fractures occur in 
the literature, and stem to a large extent from the World Wars. These methods 
include open bite splints, overhead plaster-cap traction devices, complicated 
dental appliances and external fixation. These might lead one to believe there 
is no uncomplicated solution to the problem. However, there is a direct ap 



Fig. 1. Good immobilization obtainable by wiring the upper to the lower teeth, further 
stabilized by the addition of a twisted wire arch bar anchored to the lower teeth, 
reprinted from 

Fractures of the Jaws and Related Bones of the Face 
Key and Conw ell’s 
Fractures, Dislocations and Sprains 
Second Edition, 1937, C. V Mosby Co. 

Chapter 12-235 J. B Brow n 

proach applicable to the problem of fractured jaw immobihzation that can be 
resorted to in man}' instances, 1, 2, 3, 4. This method is one of internal tvire 
fixation, detailed description of which will be outlined here. Whatever will give 
the best fixation is, of course, the ideal, and no one single procedure is applicable 
to all patients. Combined with the internal wire fi.\ation may be dental arch 
supports, interdental wiring, direct bone wiring and, of course, dental fixation. 
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When enough teeth are present, in proper position for adequate immobilization, 
interdental wiring is still the method of choice. This involves, of couree, the 
application of the lower jaw, reduced in correct occlusion, to the upper jaw and 
held solidly with No. 24 or 26 stainless steel wire betAveen the teeth. To add 
further stability, an arch constructed of No. 24 wire looped around posterior 
teeth, then brought around and twisted together in front Avith anchors of No. 
28 Avire to the individual teeth, can be used. The variations of technique of 
interdental fixation are numerous and all are efficacious. These include con- 



Fig. 3. Treatment of difficult fracture at angle without teeth to control posterior frag- 
ment, made simple and direct by internal wire driven through angle, across fracture site, 
into body of the jaw. Interdental wiring done because of associated fracture of the body of 
the mandible, 
reprinted from 

Internal IFire Fixation for Fractures of Jaw 

by Drs. James Barrett Brou-n and Frank McDowell 
Surgery, Gynecology and Obstetrics 
Feb. 1, 1942, Vol, 74, 227-230 

tinuous loop Aviring, eyelet Aviring, button AA'iring, elastic loop fixation 
and acrylic splinting, all of Avhich have been adequately described. 

When, for some reason, interdental AAuring or other fi.xation AA’ould not be suffi- 
cient, the fractured lower jaAv can be immobilized bj-- a Kirschner AA'ire, .05 to .08 
inch, driven across the fracture site. Among the numerous indications for AA’hich 
this method has been frequently used are: lack of available teeth (Fig. 2); sym- 
physis fractures; fractures at the angle Avith the posterior fragment displaced 
into the upper buccal fomix (Fig. 3); and AA-hen there is compounding into the 
mouth AA-ith infection and sloughing (Fig. 4). 
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The internal wire is not usually meant to completely surplant interdental 
wires, for cverj" effort is made to immobilize tbe fracture in all pianos. A wiixj 
dental arch is used to giv’c fixation in another plane prev'enting rotation, pulling 
apart, and to further jam the fragments togctlier as in Fig. 2. 



Kio -i. A 
whioli felt lit 
steel wire ar 


jaw 
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f usahlc teeth demanded tlic direct niethotl 
' uires at eiaht week’s 1 ime with normally 


Wltcre there ate no teeth in position for one or more interdental wires, as in 
Fig. 3, reliance often can be ])laecd on one or two mtcnial wirC'^ for satisfactorj- 
stcadines.s, after reduction lias been done. 

All methods of simple, direct, fixation were nccc.<sary in Fig. 1, where in .«pitc 
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Fig. 5. “Pipe-stem” sized, edentulous lower jaw held steadily with the fracture in the 
body stabilized by circumferential wires around dentures aud'that at the angle immo- 
bilized by an internal wire, avoiding opening reduction. Healed solidls' at eight weeks. 
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of old dirty wounds with sloughing, and multiple fractures with loose teeth the 
alignment was held until the Jaw was solid in eight weeks. 

In an edentulous mouth, internal wir^ can also be used in conjunction with 
circumferential wires around the patient’s dentures, as shown in Fig. 6, 

The technique of introduction of the internal wire has changed little since first 
reported (1, 2). Under as good as possible asepsis the wire is driven across the 
fracture site with a power drill, while the fragments are held in reduction by 
another person. If usable teeth are present, this holding can be facilitated by 
reduction of the fracture, and then immobilizing it, by interdental wiring, or 
even if not too securely, by the application of an anterior dental arch of twisted 
steel wire. Usually a better “line can be drawn” on the correct way to drive 
the Trire through the fn^ments by holding the jaw between the fingers of one 
hand, and the power drill in the other. Substitution of a hand drill for a power 
drill is not satisfactory because the necessary speed for penetration of the bone 
is not developed in a hand drill. The speed of rotation of the power drill should 
be fast enough for penetration, but not fast enough to produce necrosis of the 
bone. 

With the wire, cut to the minimal length, to prevent “whipping” of the wire 
when rotating within the chuck of the power drill, the three-sided sharpened 
point is placed firmly on the bone through a nick in the skin and denuded peri- 
osteum. It is driven across the fracture below the nerve canal, on through the 
cortex on the other side, or left in the bone if it appears solid enough. 

A fixation pressure dressing of mechanics waste is a further support to the 
broken Jaw and helps prevent hematomas and swelling of the soft tissues, thus 
decreasing chance of infection and adding to the patient’s comfort. 

Complications following the use of the internal wire have been slight, con- 
fined for the most part to slight drainage around the wires. 

Internal wiring necessarily requires reduction of the fracture and establish- 
ment of the desired alignment of the bono and teeth- Where reduction is to bo 
accomplished in stages, or gradually with rubber traction, the internal pin is not 
put in imtil this is accomplished. If the means already used in reducing the 
fracture is satisfactory for holding the fixation then the pinning need not be used. 

Internal wiring is a simple, direct method of treatment in patients with low 
grade osteomyelitis or even gross infection, in fractures with a chance of faulty 
union or non-union, as at the symphysis. It may be used when usable teeth are 
not available, for e.xample in fractures at tlie angle, or when interdental wiring 
is contraindicated or undesirable. 
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IMIMEDIATE RECONSTRUCTION OF THE LOWER JAW FOLLOWING 
SURGICAL EXCISION OF LARGE TUMORS 
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The surgical treatment of large tumors of the lower jaw often requires the 
resection of half the bone, and this determines severe deformity, marked de- 
pression of the region involved and unbalance of the muscle-pull on the opposite 
side, causing deviation of the remaining fragment — specially noticeable on open- 
ing the mouth — seriously interfering with mastication. 

The correction of these defects has been attempted by prosthetic appliances 
and by surgical procedures. For the sake of brevity we do not wish to enter 
into the description of well kno^vn surgical techniques for the restoration of facial 
contour and function of the jaw. SufSce it to say that even if good results have 
been attained, they never were completely satisfactory regarding the functional 
part of the repair, as the patients were seldom free from having to use some sort 
of dental appliance to overcome the lack of muscle action on the reconstructed 
side. 

Modem authors advocate the use of bone grafting procedures to reconstruct 
. the missing jaw, but any surgeon attempting this in a later operation is prone 
to find serious difficulties in preparing the bed for the graft. Experience taught 
us that the scar tissue foimd in the place of the former jaw was often hard to 
dissect. In trying to form a large bed, there was always the danger of lesion 
of important neighboring stmctures. This was specially tme in the vicinity of 
the ascending ramus, where the fear of severing branches of the 7th nerve limited 
the reconstruction to a very short length. Besides, the muscles were no longer 
available, as extensive retraction made their reattachment to identical insertions 
on the new jaw impossible; therefore the reconstructed jaw lacked their action, 
resulting that, even though the bone repair was successful, the jaw was in an 
abnormal position, and defective function resulted from the imbalanced muscle- 
pull. In edentulous patients the results were even worse, as the sliding appliance 
used to check the lateral movement could^ot be utilized, with severe impediment 
to mastication. 

We soon became aware of the convenience resulting from early reconstruction 
of the jaw, which obviated the retraction and abnormal fixation of the soft tissues 
For that reason we reduced the interval between the excision of the tumor and 
the reconstractive procedure. In recent cases this was performed within fifteen 
days of the first operation with satisfactory esthetic results. Figures 1 and 2 show 

* From the Department of Plastic Surgery of the Service of Dr. R. Finochietto, Rawson 
Hospital, Buenos Aires. 
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a good example of early reconstmetion of the jaw with cancellous bone chips 
carried out within two weeks of the resection of the left half of the maxilla, for 
a suppurating cystic adamantinoma. The bone structure obtained is solid, and 
acts very well as support for a denture. Noluithstanding, there is a noticeable 
deviation which has to be checked by a simple internal appliance on the right 
side. 

There was just one further step necessary to reach our objective. This was 
accomplished by performing the reconstmetion of the jaw immcdiatelj* after the 


I’lo. 1. X-ray fmdinpg one year after reconstruction of the left jaw uith (anccllous bone 
chips. The whole lialf of the jaw was removed following invasion by suppurating cystic 
adamantinoma. Notice the limited extent of the rccotjslruction of the ascending nimus. 

Fig. 2. Showing the esthetic results of the reconstruction. The patient nears per- 
manently a dentah appliance to ovcrcomo the tendency of the jaw to tfeviate to the right 


extirpation of the tumor. Basically, the operation was made possible by fol- 
lowing four principles: 

1) By simultaneous working of two teams: the one engaged in removing the 
tumor, and the other in obtaining the bone graft and reconstructing the jaw. 

2) By handling the soft tissues with the utmost care, so as to preserve their 
vitality as far as possible. 

3) By careful immobilization of the region during the postoperative period. 

4) By extensive use of antibiotics (local sulfonamide and parenteral penicillin). 
Owing to the successful grafting in former restorations of the jaw, it was 

decided to use cancellous bone chips in the immediate reconstruction also. "We 
believe that this is the only material which can be ca.sily shaped and adapted to 
the irregular surfaces characteristic of these tumor beds. Besides, cancellous 
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bone has a great resistance to infection, an important factor in view of the highly 
infected condition of the wound, resulting from an infected tumor and the com- 
munication \nth the buccal cavity. Only living cancellous bone chips could 
endure such contamination and build up a healthy and strong mass of bone. 

This operation, requires the collaboration of an odontologist, who makes the 
impressions of the jaws so ns to prepare the necessary oral appliances. One of 
these is required for shaping the bone graft and consists of an acrj'lic splint held 
in place by a metallic bar attached to the remaining teeth. The other appliance 
is a sliding check intended to limit the lateral displacement during the period of 
consolidation, and is attached to dental crowns cemented beforehand to the 
teeth (fig. 3). 

The patient has to be carefully prepared for the operation as it involves an 
extensive trauma which might imply a large loss of blood. Tlie cases must be 



selected so ns to ensure a good closure of (he wound, discarding those in which 
there are lesions of the skin, such as radiodermatitis, discharging fistuinc or 
tumor invasion. Perfect wound closure is one of the ke^'s to successful bone 
grafting, therefore tissue vitality is of supreme importance. 

The operation may be performed either under general anesthesia or by nerve 
block and local procaine-adrenaline infiltration. The procaine-adrenaline solu- 
tion is used even in the fonner case, to reduce hemorrhage. The technique is 
Very simple; the lescction of the tumor is performed following the usual methods, 
making as lai^c an opening of the buccal cavity ns may be necessary. Mean- 
while, the reconstnictive team obtains a sufficient quantity of cancellous bone 
chips from the opposite iliac bone, taking special precautions so as to avoid in- 
fection. The chips are prepared in suitable sizes, and the wound closed. 

Once the resection of the maxilla is completed the gap in the or.il mucosa is 
closed with running sutures of catgut. Hemostasis is secured and the distal 
stump of the jaw is prepared to rcccK’e the grafts, cutting a step-like recess with 
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Tig. 0 ms 

Fig. 6. and 6 bis. Pre and postoiierativc X-ray films of large cystic adamantinoma of 
left jaw. The reconstruction of the jaw followed immediately the resection of the tumor. 


a strong rongeur. The cancellous chips are then laid in the bed of the resected 
bone and tumor, trying to imitate the general shape of the original structure 
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(fig. 4). This does not need to be exactly done, as cancellous bone has n ten- 
dency to fill in the gaps between the chips, lebuildlng, in time, n jaw of almost 
normal aspect. Anyway, the final shaping is done by the oral splint, w’hich 
follows jnoie or less the smooth contour of the region. 

Now we come to the reinsertion of the mastientorj' muscles, about the new 
jaw, which is facilitated owing to these muscles always being distended and 
tapered according to the size of the growth. Therefore tliey lack contracting 
power to pull and deform the graft, and their extra length lends itself to rein- 
sertion, by simply suturing the soft tissues mound the chips of bone. The larger 
the tumor, the better arc the chances of accomplishing this step satisfactorily. 



Via. 7. Aesthetic and functional results arc good after one year. The patient wears a 
denture on the reconstructed side No other dental appliances are used. 

This is carried out by suturing together the fibers of the masseter and the in- 
ternal pterj’goid under the lower border of the bone graft, forming a sort of sling 
(fig. 5). The muscular rcattachmcnt is completed by suturing the remaining 
tissues, and then closing the w ouml in the usual way. Two or three small rubber 
drainages can be left if desired, and removed a few days later. 

The acrj’lic splint is then put in place and inmediately built up with stent 
compound if this is required to improve the features. The final shaping is ob- 
tained by means of a light plaster cast, laid directly on a thin gauze dressing, 
hnd Carefully molded during the setting period so ns to eliminate any dead spaces. 
This cast is tightly held in place by a good pressure bandage. Once narcosis is 
supprcs‘5ed the incisors of both jaws are wired together, to insure a 
perfect immobilization. 



42 


H. MARINO, N. TURCO, AND M. CIDVVIOTTO 


If it is felt that the amount of tissue involved by the tumor will impair the 
results if the whole procedure is carried out in one operation, it is preferable to 
divide it into two stages. In the first the cancellous bone chips are prepared and 
kept in a sterile jar in a refrigerator, to await further use. Once the patient has 
recovered, three or five days later, the extirpation of the tumor is undertaken 
and the reconstruction of the jaw is accomplished as indicated. In this way the 
handicap of a lengthj' operation is overcome and success secured bj-^ the excellent 
vitality of the preserved bone cells. 



Pig. 8 


The postoperative period has so far been quite uneventful in our cases. Large 
doses of penicillin were given systemically during a week, more or less. 

The cleansing of the mouth must be properly looked after. The patient is 
kept on fluid diet during the period of complete immobilization of the jaw, which 
is prolonged during forty days. After twenty days the external cast may be 
discarded and a firm mass of bone felt under the skin, conforming to the shape 
of the jaw. Tliis new bone has not been radiographed as calcification begins at 
a later period, but the impression is that the chips have already soldered to- 
gether by the growth of new tissues. 
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On the 50th day movement was allowed by releasing the teeth, and the patient 
could be put on a soft diet. The lateral displacement was checked by the slid- 
ing appliance, already secured to the teeth before the operation. As for the 
oral splint, it was still retained as the groove in its undersurface may still help 
to mould a sort of alveolar ridge, which vdll be very useful to hold a 
future denture. 

The patients experience verj"^ little discomfort during the period of consoli- 
dation, which is completed in about 60 days. Afterwards the splint and the 
sliding check can be discarded and a definitive denture put in place. The mas- 
ticatory muscles work on both sides in normal conditions so that there is no 
lateral deviation whatsoever, securing good function of the jaw. The only re- 
maining evidence of the operation will be a more or less conspicuous scar and 
a depression in the region of the angle of the jaw. The depression is due to the 
fact that the oral splint cannot be made to push against the mucosa so as to 
shape the maxillary angle, as this would produce pressure lesions. Therefore 
we prefer to undertake the correction of the defect in a later operation. In due 
time the new jaw loses a good deal of its former size, resembling a normal jaw 
in every respect. 

This procedure has been carried out in two patients, whose clinical documents 
are shovm in figs. 6 to 9, and the esthetic and functional results have been 
quite satisfactory. The only complications obseiwed were: the first patient elim- 
inated a small piece of bone during the postoperative period, and the second 
has developed a recurrence, which is treated with X-rays. 

COMMENT 

T'he immediate reconstruction of the jaw with cancellous bone chips has ful- 
fil our objective, providing good support to the tissues of the face and a com- 
pl — restoration of the function. However, there is one serious objection to 
this procedure: the possibility of recurrence of the tumor. We have had 
to deal with such an event, but anyway we do not feel justified in depriving 
the patient of the advantages of immediate reconstruction. We firmly believe 
that the restoration of facial contour and the normal function of the jaw more 
than outweigh the danger of a recurrence that can be easily diagnosed by proper 
follow-up and receive similar treatment. 



TRANSFER OF A METACARPAL, WITH OR WITHOUT ITS 
DIGIT, FOR IMPROVING THE FUNCTION OF THE 
CRIPPLED HAND* 


LiEtrrENANT Colonel GILBERT L* HYROOP, M.C., A.U.S. 

Metacarpal transfer, as used in this paper, implied the transfer of a metacarpal 
with or without the attached digit, its tendons, nerves and vascular supply. 

A search of the literature reveals very few metacarpal transfers with attached 
digits recorded, and apparently their usefulness has not been stressed in the past. 
The first transfer of a metacarpal with the attached digit was reported by Dr. 
Bunnell in 1931 . This was a transfer of a second metacarpal with partial ampu- 
tation of the index finger. However, some of these surgical procedures were 
carried out in the Plastic and Hand Sui^ry Centres of the Army during and 
following the late war, by Graham, Slocum, Frackelton, Musselman and others, 
at the suggestion of Dr, Bunnell, in his capacity as a Civilian Consultant. 

The aim in any type of reconstructive sui^ery is to restore or improve function, 
sensation and cosmetic appearance. Therefore one endeavors to perform 
reconstructive surgery with a minimum of operative procedures, that is, if a part 
can be restored merely witli the use of soft tissue, there would be no need for 
radical surgery. In the case of metacarpal transfer, no entirely satisfactory 
alternative method has been found. 

In many more or less hazardous occupations, or where maximum efficiency is 
required from the worker, a man with a severe disability of the hand will not be 
employed. Loss of the thumb, for example, with the first metacarpal, produces 
a tremendous disability of the hand. The individual has a loss of many impor- 
tant functions of the hand, such as pinch and grasp, ond is unable to carry out 
any of the finer movements necessary for normal dexterity. Thus he is pre- 
vented from performing most of the important functions of the hand. In many 
instances, the patient is not aw'are of the amount of disability he has, and awk- 
wardly carries out a few limited motions. Amputation of the long finger 
with the head of the third metacarpal produces a weakened hand with malpoint- 
ing of the index and ring fingers. When making a fist, these fingers sometimes 
cross, and when working around machinery, these crippled hands become 
hazardous. 


SASIC CONSIDERATIONS 

There are only a few short cuts to be found in reconstructive surgery of the 
hand. The surgery is difficult and time consuming, requiring the utmost 
precision work from the surgeon. Once the tourniquet is applied to the arm, the 
planned surgical procedures must be carried out carefully and as rapidly as 
possible, with the least waste of motion and effort. Intelligent handling of 


• Presented in conjunction with colored aurgical moving pictures at a meeting of the 

American Society for Surgery of the Hand, in Chicago, January 24, 1948. , ^ _ , 

Credit is given for photograjihs to the Photogronhic Department of the Army General 
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tissues pays dividends in end results. The best time saver is a detailed plan of 
surgical procedure, followed exactly. To this end, a complete examination, 
diagnosis and plan of surgical procedure should be made. The following is an 
outline of an examination made on the cases discussed in this paper. 

1. General physical examination. 

2. X-rays of the hand and entire extremity, if necessary. 

3. Neurological examination of the peripheral nerves, with the findings in- 
dicated in colors on a drawing. 

4. Photographs showing the deformities of the arm, forearm and hand. 

5. Joint motions measured and recorded. 

6. After careful analysis of the above, with the patient present, a drawing of 
the hand is sketched, listing the size and exact location of the cicatrices and other 
pathology. The surgical procedures to be carried out are then listed. The 
more cooperative and intelligent the patient, the better the end results. 

In some instances, plastic, neurolo^c, orthopedic and vascular work may be 
carried out at one sitting. This is particularly true in many metacarpal trans- 
plants, and metacarpal transplants with adjoining digit. 

ANATOMY AND PHYSIOLOGY OF THE HAND 

The anatomy of the upper extremity null not be discussed in detail. How- 
ever, it is necessary, for the purpose of this paper, to recapitulate a few impor- 
tant points. The thumb is considered the lateral part of the band. The 
metacarpals, beginning with the thumb, wdll be designated one to five. The 
thumb has a proximal and a distal joint. The other digits, namely the index, 
long, ring and little fingers, have proximal middle and distal joints. The tip of 
a normally pointing digit when flexed individually, converges to the tubercle of 
the navicular bone, except in the case of the thmnb. 

The normal position of the metacarpals should be kept in mind. Of course, 
in metacarpal transfer, special consideration must be given to the exact location 
of all muscles, tendons, nerves, blood vessels and ligaments. 

The normal pointing of the digits should be carefully considered. Even 
though particular attention is given to this, and to the alignment of the trans- 
ferred digit, it will be found that, after amputation of the long finger, the two 
remaining parallel digits do not always align perfectly. For example, the medial 
aspect of the index finger usually conforms to the lateral aspect of the long 
finger, but when the long finger is missing, the index finger will not conform to 
the lateral surface of the ring finger in an exact manner. 

The skin creases and Langer’s lines must be always kept in mind when making 
incisions, and, of course, are to be avoided. However, in some instances, in 
transferring metacarpals, incisions must be made across flexor creases in the 
palm, and this can be done in such a way as to avoid flexor contractures. 

SPECIAL CONSIDERATION OF THE THUMB 

The thumb is the most important digit of the hand, and its loss leaves the 
hand severely crippled. Some substitute is necessary for a functioning hand, 
and there are four methods of replacement: 
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1. A prosthesis. 

2. A tube pedicle with a bone graft. 

3. Transfer of a digit from the opposite hand, or toes. 

4. Transfer of a metacarpal, or metacarpal with the attached digit. 

The fourth method is, in the author’s opim'on, by far the most satisfactory. 
The prosthesis is usually placed on a shelf and forgotten. The tube pedicle 
method is time consuming, requires several operations, and the end result is a 
thumb that is somewhat delicate and has inferior sensation. Many of our 
patients have come to us with a history of losing a thumb constructed from a 
tube pedicle with a bone graft, as a result of infection following trauma, or be- 
cause of use before sensation was established. Others required many operations 
due to postoperative complications. 

INDICATIONS FOR TRANSFER OPERATIONS 
Thumb 

a. Loss of the thumb with the distal two-thirds of the first metacarpal 

Here the index finger and the distal half or less of the second metacarpal may 
be transferred by an osteotomy or bone graft to the first metacarpal. In this 
instance, the end result should be nearly normal motion, depending upon the 
condition of the carpo-metacarpal Joint and the muscles and tendons present 
after amputation of the thumb. Shortening of the index finger improves the 
function of the new digit (Plate I, Figs. A and B). 

b. Loss of the thumb with the entire first metacarpal 

A normal or damaged index finger may be transferred, with its metacarpal, 
to take over the function of the thumb. The motion of the transplanted me- 
tacarpal at the carpo-metacarpal joint would be only slight, depending on the 
amount of motion found in the greater multangular bone. The digit would flex 
and extend, and if the intrinsics were present in the finger, there could be abduc- 
tion and adduction. This would require the preservation of the ulnar nerve. 
Some abduction may be added by a modified loop operation, and adduction may 
be obtained by transfer of a spare tendon (Plate I, Figs. 0 and D). 

c. Loss of the thumb ^N-ith the first metacarpal and amputation of the index 
finger at the proximal joint 

The second metacarpal may be transferred with palmar skin nerves, tendons 
aud blood vessels, for a thumb post. In this case, the metacarpal must be 
exactly located where the remaining digits will oppose it, for the functions of 
pinch and grasp, and still have finger clearance so that a fist can be made. 

d. Loss of the thumb and index finger with their metacarpals 

The long finger, whether it is damaged or not, may be transferred, with the 
third metacarpal, to the site of the amputated thumb (Case I, also Plate I, 
^Igs. E and F). 
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r. , . Plate I 

r’ of tbo thumb with the distal two-thirds of the first metacaipah 

metacarpal index finger with distal one-third of second metacarpal to the STst 

n ^P“‘“‘''on of the thumb with first metacarapl. 
greater mulUnSa^ctrJus.“^'''‘ one-Wlf of second metacarpal to the 

pirt' p' thumb and index finger with first and second metacarpajs. 

great« muUangulaVL^.'”"^ metacarpal into the 


e. Loss of the thumb and index finger with their metacarpals and amputation 
of the long finger at the proximal joint 
The third metacarpal may be transferred to the site of the thumb, along with 
palmar tissue, nerve and blood supply. 
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Ca8L I. T 1*. 

I'lo, In. Ilnnd l>cforo surgery slioning amputation of tiiumb und inde^ finger. Hoinry 
nugulatory osteotomy %mis perforiiicd on the third metacarpal elsewhere The patient is 
und)lc to grasp or pinch. 

Tio. lb. X-rays before surgery showing angulatorj’ osteotomy of third metacarpal 
. 1 10 Ic. Post-oi)erative X-ray, long finger, with third metacarpal transferred and 
inserted into the greater multangular bone, with botic gr.ifl. Chips of iliac bone have been 
placid near base. Kirschner wires arc used for immobilization. 

j.iG. Jd. Kirschner wires have been removed 

1 * 0 . lo. Hand, post operative. 

hand grasping a glass. Patient can also grasp liandlc of a gavel or 

In the aiithor’h experience, tlic icbiilts of tlic above mentioned proce(liire.s 
have proved superior to a thumb lengthened or constructed from a tube pedicle 
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Bith a bone graft, because the palmar tissue has some of the specialized nerve 
endings and is particularly adapted to usage and to withstand trauma. Tube 
pedicles with bone grafts, nevertheless, have a very definite place in reconstruc- 
tive surgery of the hand. 


Index Finger 

When the index finger is amputated at the proximal joint, or with the head 
of the second metacarpal, no transfer is indicated, but if the stump is painful, 
disfiguring, or if the function of the hand is interfered Avith, the metacarpal may 
be severed obliquely near its base. This will leave the extensor carpi radialis 
longus insertion intact, thus preserving the strength of the wrist. However, as 
stated above, if the thumb is amputated, the second metacarpal may be used for 
construction of a thumb. 


Long Finger 

Loss of the long finger with the head of the third metacarpal is usually an 
indication for metacarpal transfer because there is destruction of the metacarpal 
arch, malpointing with rotation, of the index and ring fingertips, with weakness 
of the hand in grasping. The fingers may or may not cross when a fist is made, 
depending on the pathology present. Small objects, such as coins, may slip out 
of the patient’s hand. 

In the Plastic and Hand Centres of the Army, when we first started repair of 
this type of deformity, an operation was carried out which consisted in skidding 
the fourth and fifth metacarpals laterally, so that the ring finger would take over 
the function of the long finger. This was done by the author in a couple of cases 
and the results were satisfactory, but it was obvious that it was applicable to 
only a few cases. If the bases of the metacarpals did not fit the carpal articula- 
tions, this produced malpointing of the fingertips. Orthodesis, carried out to 
overcome this, if incomplete, may produce a painful hand at a later date. Com- 
plete fusion of these carpometacarpal joints prevents cupping of the hand, and 
also palmar flexion of the heads of the fourth and fifth metacarpals. Por 
example, when one makes a fist, with a normal hand, the second and third met- 
acarpal heads are fairly well stabilized, while the fourth and fifth are slightly 
rotated and flexed toward the palm. In many injuries, such as malunion of the 
second and fourth metacarpals, alone or with other injuries, this operation proved 
impractical in most cases. 

Transfer of the index finger with the second metacarpal to the base of the 
third metacarpal, vuth or without bone graft, has proved satisfactory^ in most 
instances (Case II). If there is loss of the entire third metacarpal, a large bone 
graft is inserted between the proximal ends of the second and fourth metacarpals, 
its base' resting on the capitate bone, then the second metacarpal is transferred 
into the bone graft (Case III), or the second metacarpal may be transferred, 
wth a bone graft, to the capitate bone. 

If the function of the long finger is seriously impaired, due to malunion of the 
third metacarpal, along with destruction of the skin, vascular supply, nerves 
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and tendons, with ankylosis of the small joints, amputation of the finger, with 
the distal two-thirds of the third metacarpal, may be carried out, and the index 



Case 11. L. C. 

Fia. 2a and b. Shows X-rays before surgery. 

riG. 2c. Osteotomies at bases of mcLacarpals and transfer of second metacarpal to third 
metacarpal base. 

Flo, 2d, e, f, and g. End result after transfer of index finger. Patient has nearly normal 
range of motion. 

Fig. 2d. Shov\-8 that intrinsics are functioning. 

finger transferred, with the second metacarpal, to the third metacarpal (Case 
IV). 

Ring Finger 

Loss of the ring finger, with the head of the fourth metacarpal, may be handled 
by transferring the little finger, with the distal two-thirds of the fifth metacarpal, 
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to the base of the fourth metacarpal. The deformity produced in these cases 
is damage to the metacarpal arch, wth rotation and malpointing of the little 
and long finger tips, and sometimes ci'ossing of these digits when making a fist, 
depending on the pathology present. There is always weakness and a diminu- 
tion of function of the hand. 

As in the case of the long finger, where there is damage to most of the finger, 
where repair would involve a series of operations, with only a poorly functioning 
finger as a probable end result, amputation of the ring finger with part of the 
fourth metacarpal may be carried out. The little finger, with the fifth meta- 
carpal, is transferred to the fourth metacarpal site, to take over the function of 
the ring finger (Case V). This is a time saver and gives superior function to the 
hand as well as improved cosmetic appearance. 



a b 

Case III. R. L. 

Fig. 3a. X-ray before operation, showing loss of long finger with the entire third 
metacarpal. 

Pig. 3b. X-rays post-operative, sbowing iliac graft inserted between second and fourth 
metacarpals, and the second metacarpal amputated obliquely at its base and inserted into 
the bone graft. 

Where there is amputation of the ring finger with the head of the fourth 
metacarpal, and also amputation of the little finger at the proximal joint, moving 
the fifth metacarpal to the fourth metacarpal area will sometimes improve the 
malpointing of the long finger, as well as improve the strength and cosmetic 
appearance of the hand. 


Ldltle Finger 

Amputation of the little finger at the proximal joint. In this instance the 
metacarpal may be resected obliquely if the stump is painful or if it is hazardous 
by reason of the patient’s occupation. 

PREOPERATIVE CONSIDERATIONS 

Under special circumstances, it may be well to repair the skin, nerves, bones 
and tendons before the metacarpal is transplanted, to determine the sensation 
and the amount of function that is to be expected in the digit. For instance, 
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a b 



c f 

Casl IV C H 

Fio -la Hand before operation showuip Hc\or contr'icture and cicatrices over the voHr 
aspect of the long fingers and in the cleft between the lone and ring fingers There is 
atrophj of t‘ '' * ’ 

4b index finger 

and lateral 

Tiq 4c 

Fio -Id , anijfcrred to 

base of third metacarpal with bone graft 

f ^ 4e Dorsal view of hand post-opcralively I oug finger was filleted and the shin on 
the lateral aspect of the long finger w is used for coverage on the medial aspect of the index 
linger, oaer the first phalanx 

if tliere ib debtmction of the pullejs, and the tendon that flexes the finger to bo 
transferred produces malpomtmg this should be noted before surger> and cor 
reeled \Mth a pullej operation, before the metacarpal t\ith its digit is trans 
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planted. In some instances, orthodesis of the phalanges, capsulotomies, or 
repair of tendons and nerves are carried out at the same time the finger is trans- 
ferred. 

The adductor contractures between the thumb and index fingers and scars on 
the surface of the hand and digits may have to be repaired in advance. In 
metacaipal transplants, usualb’’ split sldn grafts are used to cover raw surfaces. 
If nerves, bones or tendons are exposed, they should be covered with full thick- 






Casc V. It. B. 

Fig. 5a. X-rays showing malunion and deformity of fourth metacarpal. 

Fig. 5b. X-rays post-operatively, showing transfer of little finger with fifth metacarpal 
o the fourth metacarpal by osteotomy. 

Fig. 5c. Post operative results. 

ness graft. A history of osteomyelitis and date of wound healing should be 
recorded. Surgery is performed four to six months following healing date if the 
organism is susceptible to the sulfonamides or the penicillin groups. Othenrfse 
it may be better to wait a year. Foreign bodies, if present, should be removed. 
However, in some cases, it is not possible to remove them without adding to the 
damage of the hand. 

Where there is amputation of the thumb, long or ring fingers or their adjoining 
metacarpals, because of tumor, transfer may be carried out immediately or may 
be delayed, depending on the type of lesion present. 
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ANAESTHESU 

In most cases, lirnchial block with procaine, reinforced with elbow block, is 
used. Spinal anac.sthesia is used for the removal of skin, bone tendons or fascia 
from donor sites. Of course, a general anaesthetic is sometimes necessary. 


OPERATIVE TECnKIQUE 

The operations on the hand are performed under a tourniquet after the ex- 
tremity has been depleted of blood by the application of a Martin or Ace bandage. 



The tourniquet may be left on for an hour, depending on the judgment of the 
surgeon, then released for ten minutes, and the spurters ligated. The to\imiqucL 
ruay be reapplied if there is further work to be done in a bloodless field. 

Both cancellous and cortical bone grafts have been used. Cancellous bone 
is preferable because it heals usually in six weeks and is easy to handle. Bone 
grafts must be of adequate size. If there is a question of the size of the graft, 
it is better to make it large, as it will later conform to the proper size after usage 
of the hand is begun. Decorticated iliac bone is usually used, but when added 
strength is necessary, cortex may be left on one or two sides. Cancellous bone 
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chips must be placed in the exact position bony growth is desired, othenvise they 
wll produce bone in an undesired area. If placed near a joint, they will fre- 
quently produce a block. One ilium can be used two or three times as a donor 
area, as there is some regeneration of bone. 

Complete excision of all cicatrices is imperative. Free tendon ends should be 
removed from the palm proximal to the volar carpal ligament and reattached to a 
tendon noth a common muscle belly. 

In regard to sutures, stainless steel wre is used for the skin. Subcutaneous 
and subcuticular pull-out wire sutures are used in some instances, where applic- 
able. Occasionally a stainless steel wire suture is buried in a tendon repair. 
However, it is better to have no foreign material that might interfere with the 
gliding function of the tendon. Stainless steel pull-out wires are used for tendon 
repairs (according to the Bunnell technique). 7-0 black silk is used for digital 
nerve suturing. Wire sutures in the palm and around the clefts have proved in- 
valuable because they produce good apposition and splint the skin edges without 
tension. 

In the case of transfer of the index or long finger to take over the function of 
the thumb, the skin flaps are so constructed that they cover the transferred digit 
and cleft rvith normal hand skin where possible. Thick split skin grafts are 
used to cover raw surfaces and defects. If nerves, bones or tendons are exposed, 
they should be covered with full thickness graft; a tube pedicle can be prepared 
in advance, or can be constructed and attached all at the same time. The 
digital nerves should be split and the two volar digital arteries transferred intact, 
after severing and ligating the volar arch. The tendons are transferred with the 
digit and the interossie with nerve supply are preserved and transferred where 
possible. A similar procedure is carried out when a metacarpal is transferred 
without a digit. 


SUMMARY 

1. a. In loss of the thumb with loss of the distal two-thirds of the first me- 
tacarpal, with a good carpo-metacarpal joint, transfer of the index finger with 
the second metacarpal, with skin, blood vessels, nerves and tendons, will give an 
ideal result if all the muscles and tendons are present in the stump of the ampu- 
tated thumb. Shortening of the index finger also improves the function of the 
new digit, but it is not necessary. 

b. Where the thumb noth all of the first metacarpal is lost, the second meta- 
carpal with the index finger may be transferred to the greater multangular carpus. 
The metacarpal will then have only slight motion, depending on the motion 
found in the greater multangular bone. The digit will have the functions of 
flexion and extension, and may have abduction and adduction. 

2. Where there is amputation of the thumb with the first metacarpal, and the 
index finger at the proximal joint, the second metacarpal may be transferred, 
with the palmar tissue, nerves and blood vessels, for a thumb. 

3. Where the thumb and index finger with their metacarpals are lost, the 
third metacarpal, with the long finger, may be transferred to make a thumb. 
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4 Loss of Uic thumb and mde\ finger A\ith their mctacarpals, and amputation 
of the long finger at the proximal joint may be an indication for tran«5fer of the 
third metacarpal with palmar tissue, nerves and blood vessels 

5 Where there is loss of the long finger with the head or all of the third meta 
carpal, transfer of the ®!ccond metacarpal with the index finger, with or without 
bone graft, gives a good compact hand, with normal function, normal sensation 
and good cosmetic appearance 

G Wliero there is amputation of the nng finger with the head or all of the 
fourth metacarpal, transfer of the little finger, with the fifth metacarpal, to the 
base of the fourth, gives the same results as m the case of amputation of the long 
finger 

7 Where there is extensive damage to the vital structures of the long finger 
and the third metacarpal area has skin destruction, amputation of the long 
finger -with the distal three fourths of the third metacarpal, and transfer of the 
index finger with its metacarpal to the third metacarpal base, improves the 
function, cosmetic appearance and dexterity of the hand 

8 Where there is similar extensive damage to the nng finger, the nng finger, 
with the distal three fourths of its metacarpal, may be amputated and the little 
finger, with the distal three foruths of the fifth metacarpal, may be transferred 
to the fourth metacarpal base 


C0NCIU810N 

Metacarpal transfer, as desenbed m this paper, gives the patient a hand that 
IS ready for use m a very short time It has the advantage of carrying with it 
Its own nerve and vascular supply, and the special sensations of the hand, along 
with stereognosis, arc retained 

A general policy m hand surgery has been to preserve the length of the digits 
and the breadth of the palm However, m the above coses, disregard of this 
rule has created no disadvantages, but has, on the contrary, improved the 
strength, function, durability and cosmetic appearance of the hand 

In the author’s experience, based on a senes of thirty four cases, transfer of 
mctacarpals, with or without digits, has proved to be an effective and efficient 
method of repair of certain types of crippled hands 
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THE SURGICAL REPAIR OF NASAL DEFORMITIES 
FORREST YOUNG, M.D.* 

It ia my purpose to consider in this report the various types of nasal disfigure- 
ments commonly encountered and the methods which, from personal experience, 
have served best in attempts to correct the«5 deformities. No claim for origi- 
nality is made in the methods used. All of us engaged in this type of work gain 
from each other’s experience. To my older colleagues, much presented here is 
fanuUar. However, we must remember that there is ever a younger generation 
who may be saved some of the disappointments that come with poorly planned 
procedures. 


INDICATIONS FOR CORRECTION 

It would seem that the decision as to whether surgical correction of a nasal 
deformity should be advised would be much simpler than the actual restoration. 
This is not always true. The reconstructive steps deal with known facts con- 
cerning anatomy, the physiology of transplanted tissues, and fairly definite rules 
concerning the relations of facial features. 

The decision to restore or remodel a deformed nose must take into account 
the more indefinite mental reaction of the patient to the disfigurement and weigh 
the chances of his ultimate satisfaction. If his psychic make-up seems to be 
unstable, there ia a good chance that the objective of physical and mental satis- 
faction will not be attained, even though the reconstructed part is surgically 
and artistically good. As a rule the patient who is dissatisfied with a relatively 
normal nose and cannot state in a few words a concrete objection either to form 
or function will, on deeper questioning, hove multiple complaints based more on 
fancy than fact. In these patients sui^ery is inadvisable unless attention can be 
focused on some definite easily corrected abnormality, and even then is question- 
able as there vrill often be a shift of the complaint to some other part of the body. 

It is at times difficult to foretell the reaction of the patient to a reconstructive 
procedure and in such instances the patient should probably be given the benefit 
of the doubt. 

As a working rule, one can state that the greater the disfigurement, the greater 
are the chances of a reasonably good correction affording satisfaction. 

TYPE or DEFORMITIES AND METHODS OP CORRECTION 

The deformities presented for correction may be divided into three laige 
groups: excesses, deficiencies, and distortions of the normal. One or more of the 
three structures may be involved. The disfipircraent is usually due to develop- 
mental defect, trauma, or disease, or its treatment. 

* From The Department of Surgery, Division of Plastic Surgery, University of Rochester 
school of Medicine and Dentistrj”, Rochester, New York. 
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Skin Losses 

The skin alone may be involved. Losses of nasal skin Avith the framework and 
lining intact may be repaired either by free full thickness transplants or by pedi- 
cled flaps. Usually free transplants should be limited to losses over the upper 
half or third of the nose. In this re^on the framework is rigid enough so that 
adequate pressure may be accurately maintained for the period of five to seven 
days needed to insure the successful take of a free graft. If attempts are made to 
repair skin losses about the nasal tip and particularly on the alar rims with free 
grafts, failure may ensue due to difficulties in maintaining the graft snugly in its 
bed. For this area one had better take the longer course of pedicled repair. In 
either event the skin should be selected for color and texture match. The best 
sites in order of preference are the forehead, adjacent facial skin, postauricular 
area, and neck. These losses of skin alone are usually of fairly limited extent 
and the donor site most commonly selected is the postauricular region since in 
both men and women there is a fair amount of skin available and the scar result- 
ing from its removal is hidden. 

Excesses of Skin {Rhinophyma) 

This is a disease in which the lining and framework are normal although due to 
the dragging weight of the redundant tumors of the skin there may be some 
stretching of these structures. It is a hypertrophic form of acne rosacea. It 
may occur on the adjacent skin of the cheeks as well as the nose. In its early 
stages the nose has the familiar bulbous, red tip associated in the lay mind with 
excess use of alcoholic beverages, but there is no proven connection. It is not a 
true hypertrophy of all elements of the skin but mainly of the sebaceous glands 
which become enormously enlarged. Grape-like clusters of hypertrophied sHn 
may hang from the nasal tip to the extent that nasal breathing and even eating 
are hindered. The deformity is easily corrected by merely paring the nose down 
to normal contour. There may be enough remnants of epithelium left to heal 
the area or healing may have to occur from the edges. This spontaneous healing 
is preferable even though the denuded area may be of fair size for the contraction 
that occurs during healing tends to shorten the elongated nose to more nearly 
normal length. 

Saddle Nose 

This deformity is due to a loss or displacement of the normal support of the 
upper trvo-thirds of the nose. It results in a disfiguring loss of nasal form, and 
loss of fvmction due to decrease of the antero-posterior diameter of the airway. 
Most commonly, the nasal septum is the structural unit which is deficient. 
There is a certain stigma attached to this disfigurement since one of the causes 
of saddle nose is syphilis. To the experienced eye there is no difficulty in dis- 
tinguishing this variety from those caused by other agents. Syphilis destroys 
not only the framework but the lining, and at times, the skin too. Wliere there 
is no skin loss, not only a saddle develops but due to shrinkage as the lining heals 
by scar, the nose flattens and shortens. To correct this deformity one must 
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fiG 1 Loss of kft aUr nm from dogbitc Repaired b> transfer of left poatauricuhr 
Bkiii on tube flap whose base as in left submaxillari region (a, b, c, d, c) A Left alar 
Joss uid tube constructed B C Final result 
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Fig. 2. Far advanced Rhinophyma. (A, B). After shaving off the tumors until the'nc^ 
was of normal contour, the tip and alar areas were completely denuded of epithcliuffl-'- 
Since the nose was elongated due to long-continued stretching, it was allowed to 
the edges. The contracture which occurred with healing corrected the lengthening. (Ci - ' 

remove the scarred lining, replace it with skin, if necessary add to the skin , 
may also have shrunken, and then support the newly lined and partially covered i- 
organ "with cartilage implants. Fortunately this deformity is becoming r 
as syphilis is more widely and adequately treated. - ’ . 


SURGICAL REPAIR OP NAS.\L DEFORXnXIES 


G3 


A 


C 



B D 

3. Sidille nose due to trauma. This moderate binkinp in of the dorsal line of the 
ose Was due to being thrown forw'ard against the windshield in an automobile accident, 
^mc montlis after injury, a submucous resection was done to relieve obstruction of the left 
Be was then referred for correction of the deformity. (A, B) In addition to the 
, ^ ^ ^ . It was thought 

. , :: i , i • how the result ob- 

. ■■ ■ ■ ■ .. .. ■ ■ to a model previ- 

mauclromnmask. 
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On the other hand the traumatic variety of saddle nose is probably more fre- 
quent due to high speed transportation accidents. In compound fractures there 
may be an actual teai'ing away of the skin and framework of the nasal dorsum, 
but more commonly a simple fracture displaces the septum and lateral cartilages 
backward in accordian fashion. If the displaced fragments are not realigned 
and elevated into correct position within a few days of the injury, they become 
so firmly fixed that dislodgement is impracticable. 

A falling-in of the nose may also be caused by destruction of the quadrate 
cartilage by pyogenic infection and by too extensive removal of the septum dur- 
ing submucous resection. The former may cause a pronounced disfigurement 
as the major portion of the cartilaginous septum may melt away leaving the 
inferior horns of the alar cartilages as the sole support. The saddle nose which 
develops following submucous resection is usually rather minor in character. It 
can be avoided if the rhinologist leaves a sufficient strip of cartilage dorsally and 
a strip at right angles to this at the anterior septal end. At times due to the 
character of the septal deviation this may be impossible and the operator prob- 
ably mentally accepts lessened support to gain improvement in function. This 
in the end may defeat itself because if the nasal dorsum falls in enough, one sub- 
stitutes an antero-posterior decrease in airway for the lateral obstruction origi- 
nally present. 

As far as correction goes, depressions of the nasal dorsum not due to syphilis, 
can be considered in one category. The principle of correction is to either re- 
arrange the framework so that the dorsal line is elevated, or substitute a graft 
of costal cartilage. Re-arrangement is usually applicable only to minor depres- 
sions. In the major depressions the cartilage graft is inserted under the skin 
and may be used as a cantilever resting only on the bony nose or as an L shaped 
strut which rests on the nasal spine of the maxilla. If this type of support is 
used, a hinge of perichondrium should be provided at the right angle to allow 
some motion of the tip and reduce the danger of fracture of the graft. If such 
a correction is carried out after determinations have been made from models, 
the nasal form should be more pleasing and the intake of air improved. 

The Humped or Long Nose 

These are noses which are not pleasing and may have minor impairments of 
function. Surgical remodeling should be attempted only when the nose is 
grossly out of harmony in the facial ensemble and when the patient, after due 
consideration, sincerely wants the correction as outlined. In most instances a 
long nose with a narrow hanging tip is a poor airway. Shortening such a nose 
and elevating the tip allows more direct ingress of air and prevents alar collapse 
on inspiration. However, a majority of such patients desire only an improve- 
ment in appearance, and for this reason are hypercritical of the final result. 
Because of this, particular care must be taken preoperatively to arrive at a 
solution satisfactory to the patient and surgically feasible. If the patient’s 
desires are not compatible with a rational surgical plan, then the correction 
should not be attempted. 

The principle of correction is to decrease the framework so that the desired 
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contour js obtained In some instances it raij be necessary to reduce all dimen 
sions It IS po=iSible to decrease length straighten the profile ime narrow tlie 
nasal bridge, and change the angular relations of the nose to forehead and hp 
Such changes m the framework aa usuallj of rather small proportions and 
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Fig. 5. Typical saddle nose due to submucous resection. This deformity usually de- 
velops gradually following excessive removal of septum. This man fourteen years before 
bad a submucous resection which relieved nasal obstruction but deformity of the nasal tip 
occurred. (A, B) Correction carried out by implanting an autogenous rib cartilage graft to 
fill out the dorsal line and an L shaped piece in columella and septal defect. This supported 
the tip satisfactorily and improved nasal breathing. It was necessary to triin oil some 
cartilage on the left side of the dorsum about six months later due to slight slipping of the 
dorsal strut. C. D. Final result. 

Fig. 6. This petite young woman had a large, humped, hooked nose. (A, B) Her reaction 
to it was perfectly sane. When asked why she had consulted mo, her remark was that the 
reason should be obvious. She had no complaint other than appearance. In this type of 
nasal enlargement all elements of the deformity must bo taken into consideration or the 
result is apt to be disappointing. Correction consisted in brief in 1. Straightening ana 
lowering the profile line. 2, Shortening the nose by excision of the septal tip and a triangle 
from the alar rather than the lateral cartilages. 3. Narrowing the nasal bridge, and 4. 
Correcting the downward hang of the septum, (a, b, c) The surgical and artistic result was 
good but the family were quite upset for about three months. (C, D) In the end everyone 
was satisfied. Such a mental upset may occur in cither patient or family and should he 
guarded against by careful explanations beforehand. 
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thtu'sho'hadTf^cultv m breathing. (A, B) This woman stated 

of her nose with "Inch seemed to be improved by elevating the tip 

was associated with the ® r® 9^'"B\'‘'''ed of severe pain in the nose which 

this was of secondarv ,®be objected to the shape of her nose but 

must be done with great care, as a few millimeters off one way or another may 
produce a nose which is artificial in appearance, or actually slightly deformed. 
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1 Btated that she wished 

this w 08 a deep rooted 
ihort nosea I ajmply 
on the shortening n ns 
confess was somenhat 
bial increase and the 
nell satisSed with the 


Tlus IS particularlj true m attempting to change the contour of the nasal tip 
As mentioned above, the skm of tlie nasal bndge mil readily shrink to fit a re- 




Fig. 10. The appearance of this joung woman, as shown in A and B, was not pleasing and 
she complained that her nose was flat It was difficult to decide just where the fault was 
although obviously about the tip 1 finally decided that this w as really a congenital retro- 
eession of the ma-MlInry base on which the nasal tip rested on^"lhat this resulted in 1. an 
apparent retrocession of the upper lip, 2. alae w hose bases w ere too far laterally, 3 a short 
columella, and 4. a low profile angle from the bony nose downward. I thought that it 
might be possible to bring the nose forw ard by inserting a bone graft under the septum after 
prying it upw ard off the vomer. This was attempted through an intraoral incision, but the 
septum was so flimsy that it would buckle when the wedge w.as placed under it. Conse- 
quently, the idea w as abandoned The soft tissues of the cheeks were advanced, (a, b, c) 
the columella lengthened from mid section of the lip, the nostrils narrowed by diamond 
shaped evcisions in each floor and the nose shortened, (d, e, f) This was accomplished by 
one operation The result (C, D) was quite pleasing to the patient The surprising thing 
IS that such minor changes cause such a major improvement in the general appearance ol 
the face 
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duction of framework. But about the tip of the nose one must be careful notto 
remove too much of the alar cartilages since the skin may not readjust. 

Nasal Relraclion 

In this group are included those deformities of the nose due to either failure of 
development of the maxillary foundation or lower nasal skeleton, or to ulceration 
and subsequent shrinkage of the lining. The disfigurement is usually confined 
to the lower half of the nosd^ and consists of an abnormal flatness of the nasal tip 
and mal-relation of the nose to the upper lip. 

In the congenital variety the forehead nasal angle is well below 30°. On 
analysis this flatness is found to be due to a combination of retrocession of the 
maxillary foundation, shortness of the columella, and imperfect development of 
the quadrate and alar cartilages. From in front the nose appears short so that 
the nostrils which are small and malformed are visible. In profile the base of the 
ala is set back in the face so that it may be in line with the comer of the mouth. 
The profile line of the upper lip is inclined baclavard instead of being in the verti- 
cal face line. These same deviations from the normal are present in retraction 
due to scarring and insufficiency of the lining. 

The plan of correction must take into account the backward position of the 
maxillary foundation. If the nasal tip is brought forward without correcting 
this, some improvement results but there is still noticeable disfigurement. It 
would seem that one could loosen the septum at its base, and, if necessary, the 
naso-maxillary processes, pry them forward, and hold this forward position with 
bone wedges. This I have tried, and without success. The failure is probably 
due to the weak, flimsy character of the quadrate cartilage which tends to 
buckle. A more satisfactory solution is arrived at if one moves soft tissues for- 
ward on the undeveloped framework and then superimposes grafts of cartilage 
to maintain this advancement. The columella usually has to be lengthened in 
the process. 


Nasal Distorlions 

These defoimities are due not to losses of any of the three components of the 
nasal wall, but to disarrangement of the bone and cartilage framework. They 
are usually due to trauma or to congenital abnormalities. The prevention of 
these distortions is much simpler than their correction at a later date. Fractures 
of the nasal bones, lateral cartilages, and septum should be replaced in normal 
alignment as soon as possible following injury. If early reduction is carried out 
intelligently and efficiently, distortion should not occur, with the possible excep- 
tion of those injuries sustained in childlrood, where distortions at times may occur 
during growth even though the original reposition may have been satisfactory. 

The distortions due to trauma may usually be grouped into those where there 
has been a lateral shift of the nose or a backward and upward displacement. 
Usually the deformity involves distortion of both bone and cartilage. In addi- 
tion to the obvious deformity there is often impaired nasal breathing. In the 
lateral shifts of the nose the septum is either displaced from its base so that one 
ainvay is larger and the other smaller than normal, or it may be fractured and 
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Fio. 11. A and B show a typical case of congenital nasal retraction, or more accurately, 
congenital failure of forward growth of the nose There arc obvious deviations from the 
. I '-i 1 .. 1 . -I Tiasal-forehead profile 

nostrils, and a retro- 
correcting the back- 
t The final appear- 

u*Jtc niusiiuicu 111 uiui u was uuiuiiicu m loui scuuiukv oteps: 1. advancement 

of soft tissues, 2. lengthening soft tissues of the columella, 3 “!/’ shaped cartilage trans- 
plant to stretch the skin still further forward, and 4 after some months a hinged, cartilage 
transplant to construct the nasal lip. 

buckled into an airuay until it is practically completely occluded. There arc 
innumerable combinations which may occur but the common denominator of 





Flo. 12. This 7 year old girl was thrown forward against the windshield in an automobile 
accident. She was referred 2} months after the accident for correction of the deformity 
shown in A and B. Examination showed the lateral cartilages had been driven downward 
and backward. At operation the lateral cartilages were freed from their abnormal attach- 
ments to the nasal bones, elevated, and held in correct position by mattress sutures passed 
through the full thickness of the nose, (a, b, c, d, e) This corrected the depressed dorsal 
line and will prevent further distortion occurring as the nose grows. (C, D) 
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all these lateral distortions is a crooked appearance of tlie nose and one occluded 
airway. ^ 

Correction consists of devising siugicnl mc.ins to re-arrange the framework 
In most instances the bony deformity presents no particular pioblom The 
nasal bonc& can be «!hiftcd by sawing through the naso maxillary junction and 
the septal nasal junction on cither side Usually the bone on the side of the 
deflection is shorter than tlic other, and the long one must be shortened The 
deformity of the cartilaginous portion is more difTicult to correct At times a 
partial submucous resection of the septum is necessary, in othei-s a repositioning 



Fia 13 In all uniHtcral harchps tlicro is an issociatcd ilcfornutj of the nose Unless 
the component parts of the nas il tip in corrccllj asscmblcil in infancj or early childliood 
the deformity remains In this uistuncc a iicarlj perfect result w is obt lined at origiiul 
operation 

of the anterior end of the septum may lie sutricicnt In some instances where an 
S shaped curve of tlie dorsal edge of the septum is present, the curled over 
edge must be dissected free and either straightened by free incision at the pomts 
of curvature oi actually shaved off It is usually possible to correct the simpler 
lateral deformities at one operation, m sbmc of the more complicated it may be 
necessary to first improve function and at a second stage correct the deformity 
The baclavard and upward displacements arc due to trauma from m front 
The nose is struck dii-cctlj' on the tip and the dorsiun The simplest deformity 
which occurs from this mjuiy is a tearing loose of the lateral cartilages from their 
nasal bone attaclimcnts and a crumpling of the antenor end of the septum Tlie 
latenil cartilages may lie pushed under the nasil bones and unless immediately 
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Fig. 14. This infant (A) had practically the same degree of cleft as illustrated in Fig. 13- 
The immediate result (B) (3 weeks post -operative) was not entirely satifactory. 3i j'^eare 
later the deformity (C) is still present and perhaps a little greater. The left nostril’s axis 
is horizontal, giving a flat appearance. This was corrected through an external nasal tip 
incision through which the alar cartilage was dissected free and placed in correct position. 
.•Vt the same time the irregularities of the lip were smoothed out. The result (D) is such 
that the child n ill reach adult life with very little stigma of the original condition. 

replaced become fixed in this position. This results in a moderate saddle of the 
middle third of the nasal dorsum. This deformity can oftentimes be corrected 
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Fig. 16 I bolicvc this is a true c\amplp of growth distortion occurring after early trauma 
His mother stated that he had a severe injury of the nose when an infant but that no_ de- 
formity was noted until he w as 5 From then on the deformity gradually increased until at 
19 his appearance was as shown in A and B. He had been a mouth breather and at 17 a 
submucous resection had been done with improvement of nasal breathing on the left but 
not on the right. The anterior end of the septum w-as found to be far over in the right narcs 
with its dorsal edge bent over to the right Correction was accomplished by removing the 
hump, and fracturing the nasal bones inward with forceps without maxillary detachment. 
The septal base was freed with a chisel, the anterior end forced to the left and held 
wire attached to the left canine tooth. The result (C, D) shows improvement but would 
have been csthetically better if the profile angle had been increased and the nose narrowed 
by maxillary detachment of the nasal bones. Nasal breathing on the right was improved 
but was still not completelj' satisfactory 


Fig 17 Extensive traumatic iniuries of Uic soft tissues and facial bones such as this hoj 
PufTcred often distort the nasal skeleton to such a greni degree that it is impossible to sa Wy 
reposition it In this instance the boy was refcrrcc 

nasal bones had been drixen ^nard, backward, a • ' ■ ■■ 

been lost for the most part The nasal deformity 

due not only to displacement of framework, but also to moderate loss of skin, skeleton and 
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even though present for a long time by a simple freeing and replacement of the 
lateral cartilages. In the more severe traumas of this nature there may be a 
telescoping of the entire framework. The nasal bones separate from their mid- 
line attachments and flare outward, the septum is crumpled and displaced back- 
ward, and the lateral cartilages are driven under and between the nasal bones. 
This results in a short-broad-tip-tilted nose of bizarre appearance. Nasal 




Fig. 18 

breathing is inadequate due to the thickened septum and the displaced lateral 
cartilages. In long-standing deformities of this type it is impossible to reposition 
the displaced fragments of the framework. Usually one must resort to building 
up and lengthening the nose by cartilage transplants after a preliminary clearing 
of the ainvaj'^s and a perhaps imperfect attempt to restore some of the elements 
of the nasal skeleton to more nearly normal position. 

Practically all nasal distortions of congenital origin follow harelip repairs. 
In unilateral harelip, if the alar cartilage on the cleft side is not correctly placed 
at original repair, a variety of deformities, usually limited to the one nostril and 
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tip of the nose, occur. The nostril axis maj-- be horizontal instead of vertical 
rvith the alar rim flattened and the tip of the nose on the affected side lower than 
on the normal, or the rim of the ala when viewed from in front, may hang at a 



i 



Fig 19. The almost constant deformities following repair of double harelip by removal of 
the prema\illa, undergrowth of the maxilla after forcible closure of bony clefts, or flatness 
of the upper jaw if the premaxilla is displaced too far backward, are w'ell illustrated in this 
case. There is flatness and horiozntal shortness of the upper lip, protrusion of the lower lip, 
prolongation of the mandible with increase in angle between the ascending and horizontal 
rami, occlusion of teeth and flatness of nasal tip due to malposition of alar cartilages which 
IS due to growth with a short or absent columella. (A, B, C). Nasal and upper lip disfigure- 
ment were corrected or camouflaged by advancement of soft tissues, transference of lower 
lip flap to upper, (b), reconstruction of columella by flap from hand (a), lowering nasal pro- 
file line and repositioning alar cartilages. Final result (D, E, P) obtained in 9 operative 
steps one of which included removal of the protruding edge of the mandible to shorten the 
face. 

lower level than its fellow. The columella may be displaced from the midline 
totvard the sound side with an accompanying obstructive deviation of the sep- 
tum. In some instances of very poor original repairs there may be an oblique 
position of the entire nose which involves the bony nose as tvell as tip. 

In individuals who have had double harelips the most frequent deformity is 
a flat-broad tip with flaring ala and a short columella. In extreme instances the 
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tip of the nose may almost appear cleft due to the ^\lde separation of the alar 
cartilages This deformity is due purely to a malposition of the alar cartilages 
Due to the e\cessi\ely short columella, the inferior horns of the alar cartilages 




are rudimentary and the angle l>eti\ een these and the mgs of the cartilages 
much more obtuse than normal 

In the umlateral deformities the problem resolves itself mto finding an efficient 
method to reposition the alar catrtilage In the double deformities the columella 
must be lengthened as well as repositioning both alar cartilages 







Losses of Lxnwg 

In the nose m uhich there has been an extensive lining loss, there is necessanl 
a ratlier extreme derangement of function, due to airway obstruction Th 


J:» Oix operative steps betore result u, u ouiauieu ims uiii ut lui im.i tu u 

1^" J ears by adjustment and trimming about the left narcs 
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A C 



B D 

Tia 23 (A, B) A dog bit off tbc tip of this 0 jear old girl's nose irhcn she «as two 
^ ' ■ ■ ' ■ ■ • 1 . ‘ f nasal breathing 

' ■ ‘‘i . ■ ■ ’ ’ : ■ • an be done with 

■ . ■ . ■ ■ • • i ■ 1 that the loss of 

■ ■ ■ ■ . . . ■ .8 ■ Consequently 

.vbiiiaii loreiieati jiap was used Result U) uiut lour ojin alive su pa 

occurs only t\hcn the skin covering has icmamctl inUct and tlic healing of the 
lining by scar causes a puckering in of the covenng This, m turn, usually pro- 
duces Visible external deformity TIicsc losses, of lining alone, are due to exten- 
sive ulceration from infection, particularly byplulis, in -which instance there may 
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Fig. 24. (A, B) This 20 year old young man at the age of 5 liad most of his nose lorn 
away in an auto accident. Following this he had been subjected to 23 surgical operations in 
another city. These had been performed over a period of years but evidently by an in- 
competent ^rgeon. There were incisional scars on the forehead as though a completely 
inadequate nap had ^en used and probably lost, another on the right upper arm, and scars 
on the thighs where Thiersch grafts had been taken. So much had been done and so little 
improvement resuUed that the parents were convinced that nothing could be done. This 
was strengthermd by the fact that some of the failures had been explained by statements 
that the boy s blood was “bad.” They were finally convinced that there was no reason an 
acceptable repair could not be made. The plan of repair was to save the columella and left 
ala, bring them down into normal position, line the midportion of the nose with a flap from 
the bridge, and reconstruct nasal covering and lining of left ala with a forehead flap. This 
was accomplished in 8 operative steps (a, b, c). At a final stage some months later an autog- 
enous cartilage graft was inserted for support and to bring the completed nose to final ap- 
pearance as shown in C and D. 
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stitute for mucous membrane but is the best available. The greatest objection 
to a nasal lining of skin is that the epithelium being constant!}^ subjected to 
moisture macerates and gives rise to a quite unpleasant odor. This occurs more 
when the lining is composed of a flap of skin and subcutaneous tissue than vlien 
a free thin graft is used. This is probablj’^ so because in the flap oil and sweat 
glands continue to function and these secretions mixed with the constantly 
desquamating outer epithelium when softened bj' moisture give rise to the odor. 
A free graft of less than full thickness skin is less objectionable in this respect but 



a b c 

Fig. 26. Many times recurrent carcinoma of nose invading bone and cartilage of nose, 
palate and ma\illae destroyed else« here by cautery and radium needle implantations.^ Fol- 
loning sequestration of teeth, palate and portions of the maxillae she nas in great distress 
^because she could not speak intelligiblj' nor eat satisfactorily. She also had to near a 
f-i dressing because of the disfigurement. Because of the history of many recurrences she nas 
advised that surgical repair should be delayed 2\ to 3 years. To tide her over this period an 
artificial denture (A) n as made. This n as constructed by Dr. T. C Sample under our direc- 
tion. It was a difficult job because there nas only one tooth on either side left to be used 
for holding The denture helped her in eating and speaking and from our viewpoint pre- 
vents contracture of the remains of the upper lip. The artificial nose n as constructed by 
us from latex, note the prolongations on the spectacle nose piece to hold the prosthesis in 
place. She wore this for li years and is grateful but in spite of many previous surgical pro- 
cedures insists that nhen safe, she wants a lip and nose of her own tissues made. 


has other disadvantages. Among these are, the lower percentage of complete 
take, the absence of any filling material which may be needed in the nasal floor 
if there has been retraction of the nose, and the tendency of the reconstructed 
ainvays to contract. 

Partial and Complete Losses 

Most of the deformities of this type are due to either injuiy or disease or its 
treatment. In occasional instances there may be congenital absence of parts of 
the nose. IITien all three elements of the nasal wall have been lost repair is 
generally carried out by reconstructing the covering and lining from skin and if 
necessary replacing the lost framework xvhether bony or cartilaginous with 
cartilage. The skin in most instances is secured from the forehead. This site 


SURGICAL REPAIR OP NASAL DEFORMITIES 


91 


isiii^cd even thougli it means some disfigurement because the color and texture of 
the skin is correct and its thickness is such tlint it accommodates itself easily to 
modeling. In our experience the scars on the forehead arc more readily accepted 
by the patient than a flabby, soft skinned, off color nose. In partial nasal losses 
those parts which remain, if acceptable, arc saved and used in tlic repair. This 
at times may moan moving tliem from distorted positions, but this is worthwhile 
since if not deformed a displaced ala, for example, is of better contour than one 
can make. 

Tlic rcp.air of a full thickness loss of the nose in our hands rcsolv'cs itself into 
about five operative steps tlircc of which are done under local anesthesia. A flap 
of the correct size and shape is elevated and delayed on the forehead on two occa- 
sions about ton to fourteen days apart. These two steps arc done under local 
ane.sthcsia without Iiospitalization. At (he third step under general anesthesia, 
and in the hospital, the flap is turned into place and its end folded under the 
lining. At this step the forehead is grafted witli either a full thickness or thick 
split thickness free graft of skin. In four to six weeks the flap is securely grown 
into place and at this time the pedicle is divided and whatever remains returned 
to the forehead. Tliis step is done in the hospital under general anesthesia. 
The return of the pedicle means that some of the previously grafted area on the 
forehead is'discardc<l, hut this has proved to be a better plan than allowing the 
forehead wound to remain open to granulate and grafting at the time of pedicle 
return. A varjing period of two to six montlis is then allowed to psiss so that 
whatever shrinkage tliere may bo will take place. During this interim the skin 
of the new nose softens and decision can be made as to whether support may Ik? 
needed. The fifth and usually last step is for necessary modeling and perhaps 
the insertion of a cartilage graft to support the tip and dorsum. 

In nasal losses prosthoses arc of value although limited due to the fact that 
most patients prefer a nose from their own tissues. However, in the occasional 
instance where surgciy is contraindicated due to age or physical condition, a 
properly constructed prosthesis makes Uie patient less conspicuous and more 
comfortable. A greater usefulness is in the covering of defects following the 
eradication of malignancy where a waiting period is at times necessary before 
repair can be safely undertaken. 



PLASTIC SURGERY PROBLEMS IN THE TEXAS CITY DISASTER 


J. H. HEXDRIX, Jb., M.D.* 

T. G. BLOCKER, Jb., M.D. 

AND 

VIRGIXIA BLOCKER, M.D. 

When news of the Te.\as City disaster first reached Galveston and we prepared 
to receive a large number of casualties, those of us in the Plastic Surgeiy Section 
anticipated a great many cases of severe burns and major avulsion wounds. As 
a matter of fact, however, patients with such injuries who were close to the 
explosion center did not survive other effects of the blast and were killed from 
dismemberment, primary blast injury to internal oi’gans, or in the case of those 
standing at the dock edges by drowning. 

At the John Sealj' Hospital there was only one patient with extensive bums 
and these were received from hot water as a coffee um was turned over in the 
cafeteria of one of the industrial companies. Six other patients showed small 
minor bums. 

The first casualties to be received by the Plastic Surgery Division showed 
multiple lacerations of the face and neck. Many of them peneti-ated into the 
oral vestibule or nasal cavity. In others there was partial avrrlsion of the nose 
or ear. These wounds were contaminated with every imaginable type of debris: 
dirt, sand, molasses (from two large storage tanks near the site of the e.\'plosion), 
oyster shell, particles of wood, grass, grease, oil, etc. Patients who were indoors 
showed characteristically multiple v-shaped cuts from shattered glass windows 
with hundreds of embedded fragments and splinters. 

As a general mle face wounds were closed with as accurate appro.ximation of 
tissues as possible following thorough cleansing and careful debridement of de- 
vitalized tissue. Eight patients had fracture of the facial bones. There were 
five cases of fractured mandible, all of rvhich were treated by interdental wiring 
and elastic traction. The majority of patients showed in addition to lacerations 
one or more fractures and/or eye wounds, perforation of ear drums, concussion 
and internal or moderatel}" severe internal blast injury. Treatment was hence 
a matter of group responsibility of the various specialties under the supervision 
of General Surgery. 

To the Plastic Service were assigned for post-operative dressings and care all 
maxillo-facial patients, those with hand injuries, and a number of those who 
required secondarj' closure of wounds of the trunk and extremities. 

Approximately 300 disaster ^^ctims were admitted to the John Seal}" and afhl 
iated hospitals and to the convalescent unit at Ft. Crockett. Of these the 
Plastic Surgery Service assumed care of 69, and in addition saw 31 others in con- 
sultation. A total of 100 definitive reconstructive operations were performed 
for secondary deformities of one type or another. The most common lesions 

* From the Department of Plastic and Maxillo-Pacial Surgery, University of Texas 
Medical Branch, Galveston, Te.xas. 
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Fia, 1, Deformity rcsullins from nvuision wound of the upper lip nml check. The nose 
was also deformed in the injury . Repaired in multiple stapes with scar excisions, rotational 


D. Lateral view after reconstruction. 


encountered were multiple cicatrices of the face from irregular lacerations pro- 
duced by flying glass particles. Sufficient length of time was allowed to elapse 
for ma.\imum spontaneous improvement and for subsidence of tissue reaction 
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Fio.2. Gangrene resulting from vascular injury. 

A. Prior to amputation. 

B. After debriaeraent and amputation. 

C. Repair with split thickness grafts and sliding flap. ' ■■ 

One patient required an eyebrow transplant for an avulsion wound of the fore^ , 
head. (He was treated initially with a split-thickness skin graft and then later 
had a full-thickness graft from the posterior scalp.) Three patients had 
plasty for avulsion wounds, and three had rhinoplasty for deformities resulting 
from fractures which had their initial treatment elsewhere. . . ’ . 

A number of patients showed avulsion wounds of the trunk and extremities, 
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C 

' faco with severance of portions of facial nerve nncl 
>crforatiDg wound of the riehf evehalf and Jacerotion 
the t>D 

ii ^‘^'*nictic eye has been placed in the njeht orbit ivJuch moves synchronously 

^ith the normal eje Ihe vertical ecirson the nchtsidc of face and neck have liccomc 
•‘J^rtrophied 

C Afler scar excisions and h plashes, 

chiefly from the effects of flying pirticlcs of steel or other metal Nineteen of 
tlicso were treated t\ith thick <?pht gmfts, one witli a rotational flap, and two 




A . B 

Fig 4 Loss of upper one-fourth of right car. 

\ Before reconstruction 

B After four stages of otoplasty iMth preserved cartilage implant. 




Fig. 5 Avulsion wound of left eyebrow and compound fracture of underlying bone; deep 
lacerations over forehead and left cheek and avulsion wound of scalp. 

A. One month after injury. „ 

B. Reconstruction by scar excisions and full thickness graft including a small scalp gr 
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with cross-leg flaps. Three who had had wide excision of necrotic tissue for sus- 
pected gas gangrene in the upper arm and the chest required skin grafting for 
adequate coverage before dischai^c from the hospital. Two had stump 
revision operations and three or four had skin grafts for closure of slump defects 
where enough tissue was not available for sccondar>' closure. Seven patients on 
the Plastic Ser\'ice had secondary closure of wounds which had lieen large and 
grossly contaminated on admission. 

There were relatively few serious hand injuries. Two patients required pedicle 
flaps for partial amputation. Two of the hand eases had tendon repair, and one 
patient with an avulsion wound over the back of the ankle required suturing of 
the tendo Achilles. 

Figurc.s 1 to o show typical deformitic.s treated by the Plastic Surgery Service. 

SUMMARY 

Plastic surgery problems encountered among Texas City disaster victims wem 
chiefly severe lacerations complicatcil by embedded foreign bodies, facial frac- 
tiues, and minor avulsion wounds. Secondaiy' procedures included chiefly re- 
vision of sears and covering of raw areas for the most part with thick-split 
grafts. Buni.s and scvcic avulsion wounds were conspicuously absent. 

Following initial treatment of wounds, in which all services shared, tlio Plastic 
Surgery Scirico at the John Scaly Haspital took care of or saw in consultation 
appro.ximately one-third of the casualties During this periotl a total of one 
hundred plastic opeiations were performed. Altliough they were for the most 
part of minor nature in the technical sense, wo feci that tlic service played a large 
role in aiding those patients concerned to return to a normal life with a minimal 
amount of disfigurement or defonnity. 



COLU:\IELLA AND NASAL TIP RECONSTRUCTION USING MULTIPLE 
COMPOSITE FREE GRAFTS 

Report of Two Cases 

D. DONALD PELLICIARI, M.D. 

Columbus, Ohio 

INTRODUCTION 

Progress in surgical technique is attained by the simplification of existing pro- 
cedures. In attacking the problem of the lost nasal tip and columella prior to 
the recent war, reconstructive procedures utilized local or remote flaps (1). 
Such methods, requiring many stages and a great deal of lost time and expense 
to the patient frequentlj' presented hurdles difficult for him to sunnount. How- 
ever, with the introduction of the composite helix graft by Brown, et al. (2, 3), 
and the ear lobe graft by Dupertuis (4), we have gained another weapon in our 
ever expanding armamentarium. In their excellent articles both Brown and 
Dupertuis have shown what can be expected by the application of these grafts. 
In the ease reports presented in this paper these grafts have been cmplo 3 'ed to 
repair acquired defects. Could they not serve also in the reconstruction of con- 
genitally shortened or absent columella with flattened nasal tip as is often seen in 
a double cleft lip? 


DEFINITION 

For purposes of clarification a broader view is here taken of the term 'composite 
free graft’ so as to include by definition “any graft which carries tissue of more 
than one germinal layer.” Thus, the helix graft, containing skin and cartilage, 
and the ear lobe graft, composed of skin and fat are both referred to as com- 
posite free grafts. 


case reports 

The operative technique used in the following cases adhered to the principles 
laid down by Broum and Dupertuis. 

Case No. 1 . R. E. L., male, age 52 years, was admitted to hospital on August 13, IW^ 
from the Domiciliary with a request for repair of a nasal tip deformity. He gave a history 
of having lost the tip of Ida nose as the result of a human bite in March 1933. At that time 
an attempt was made to repair the lesion by the use of an arm flap. This was abandoned 
when the flap became infected. 

On examination he was found to be a short, obese white male, with a partial loss of the 
tip of his nose and about 65% loss of the columella (figs. 1 and 2). 

Routine laboratory examination, including urinalysis, complete blood count, serology 
and x-ray of chest, was normal. 

On September 29, 1947 (14 years after the injury) the first stage of the repair was done. 
Under 1% procaine anesthesia all scar of the alae and tip was excised. A composite free 
graft was taken from the helix of the right ear which conformed to a pattern made of the 
fresh defect. The graft was anchored in place with one buried suture of #80 white cotton. 
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Tia. 3 F>n A 

Pi IIeux OnArr Siiowino Aiieas ok Necrosis 

*■*0. A. Case No. 1 Final Aitearance. Note Increaseo rioiiEKTATiON 


>e skin edpcs wore .TpproNimjiled with tntcrrupicil suturrs of 6-0 black silk. The nostrils 
were packed and pressure dressings applied over the nasal tip with a mold of ilental inipros- 
8|on compound. The dressing was not dislurbed for seven ilaj's. The take was good and 
•e graft showed only slight evidence of vascular embarrassment where three small areas 
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Fig. S Fig .6 

Fig. 5. C.\sb JCo. 1. Nostkil View After Repair op Coeumelea 
Fig. 6. Case No. 1. Repaired Helix and Lobe 



Fig. 7 Fig. 8 

Fig. 7. Case No. 2. Nostril View of Deforshty 
Fig. 8. Case No. 2. Profile. Note Lobe and Compare with Fig. 12 


of skin necrosis developed. These healed rapidly without leaving any noticeable scarring 
(%. 3). 

Eight weeks later a composite free graft from the lobe of the left ear ivas used to correct 
the columcllar deformity. The technique used was similar to that of the previous opera- 



Tio 9 Fig. 10 


Fjo. 9. Casc No 2. Graft 16 Da>s After Operation 
Fio. 10. Case No 2. Profile AriER Firw GRv^T 

(loK he was pelting jumped suddenly and l>it it off. The nose healed « ithout infection nr»d 
despite an olistruction to breathing he w.ns inducted into the army three months later 
IXaminatjon revealed a he.illhy white mile with approximately 75% obstruction to 
breathing, a lunrkedly deviated nasal septum, aliscnec of the columella and loss of subat.aiicc 
of the nasal Up (figs. 7 nn<l 8) The remainder of the examination as non contributory 
PouUnc laboratory cxamnialion, consisting of urinalysis, complete blood count, &c- 
fologj', chest and sinuses x-rays, was normal. 

On Octoiicr 1, 1947 the first stage in the reconstruction was done A graft was taken 
from the lobe of the right ear and sutured into a defect created by excising the scar in the 
tip and restoring the alac to their normal relationships In order to get a good fit the graft 
was split part w'ay. An anchor suture of white cotton was placed in tlic subcutaneous 
tivsuo of the recipient site and thru the fat of the graft. Edge to edge approximation was 
attained by use of interrupted sutures of 6 0 lilack silk along the entire periphery of the 
graft. Vaseline gaurc packs were placed in the nostrils and a pressure dressing was applied 
With wet cotton padding held by a mold of dental impression compound and adhesive On 
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Fig. n Fig. 12 

Fig. 11. Case No. 2. Final Result, Full Pace View 
Fig. 12. Case No. 2. Right Profile. Compare with Fig, 8 



Fig. 13. Case No. 2. Final Result, Nostril View 

the seventh day after operation the dressing was removed and on the ninth day all sutures 
had been taken out. The take was one hundred per cent. Photographs taken at this time 
reveal the marked improvement in the appearance of the nose (fig, 9). This is especially 
noticeable on profile (fig. 10). 

Four weeks later the second graft was placed. This was removed from the lobe of the 
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Icfl O'!! jnJ «a3 ubocl to rctiuild tlie roIunHlIa The tc*chniq\ip cmi)lo\(cl dilTered m no 
rcsptcl from Uiul ilrculx describe d DrtvainRs wire done on tlit sixth da\ and all suture^ 
werpout on the PiRlith d u (11^3 11 I2nmll3) 

It IS to be noted tli it nil hUturca of tlielohc donor anas were nmovid earlj on the third 
to fifth d ij , and that tin Si ire ts required little if an\ alteiition 

\6ubniucfms resection w isdom on \o\cmhtr2S 1917 Thruout this entire period b ith 
llion piticnts were nmbul itor\ 


D1S( t-iSION 

Partnl ot total lo««cs about the na.snl tip anti columella arc not uncommon in 
either militarj oi cnilian ptactice Ihci'* clisabihUcs generallj fall into two 
cla<?Mfu alions (1) tongcmtal uul (2) acquiictl Xlie congemtal \ arictj is seen 
m thos« patients with a double cleft lip who ha\t a marl edlj untIcr^Ie^ elopctl 
prolahium pioducing a dtpres ctl tip and i short or absent columella Man} of 
tho>-e pifients luuc a n i*' il septum of noimal olexation just bick of the tip (5) 
and «o it would <!oem a natuial deformity to coiiect with a composite free graft 
1 he acquiied lesion m u occur following bites burns infection mjuiies from fl\ 
mg gIn‘'S and surgital evci^ion of neoplastic disease 

Mnn\ of these dcfoimities lend thcmscUes readil} to repair by the use of a 
composite free graft 

Grafts arc casil\ obtainable and require no elaborate set up Except in y oung 
children these grafts can bo done under locil anesthesia 

The lobe is cspeci ilh haiuU as a donor aica since it can be repaired imme 
diatcl} after taking the gnft, needs little aftercare and lca\cs no noticeable 
scar It js also a perfect match for color and texture 

The liehx graft, how e\ ci has sc\ eml di»ad\ «intages 

1 must be no wider than l cm 

2 itqwiTcs two stages tn repair the donor «ite 

3 ma> take on a darker pigmentation 

•1 care must be taken not to separate skin from cartilage 

Since there is apparcntl} no limit to llic length of a helix graft except the size 
of the ear, it can be used to advantage where a vci} large defect exists such as a 
complete loss of an alt oi, as in case No I, \ defect intolting (he entire tip plus 
a part of each ala Another advantage is the rigiditv attained because of the 
presence of cartilage This could Jiave I>ecu used to advantage m case \o 2 to 
give a columella without creases 

The composite free graft presents an infinite \ arret} of applications Vmong 
these IS tile reconstruction of the congenital dcformitv desciibeci above Other 
methods, such as that in which the phiUrum is used to foim a columelh levve 
much to 1)0 desired Here the lesult is a long nairow upper hp with a midlinc 
scar In a male this will add further difficult} madulthfcb} giowinglnir 

SLMMVRl 

The u«e of the composite free graft has Inen demonstrated in two case-' The 
term lias been defined to include all t}pes of free grifts which contain ti-jaiic of 
more than one germ la} er The advantages and disadv antages of both t} pes of 
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grafts have been enumerated and a suggestion has been made for the use of this 
type graft in repairing a congenitally short or absent columella. 
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ONE-STAGE EAR LOBE RECONSTRUCTION 


SIDVKY K. YNN, M D 
VtltfauXf^, H MWrjsin 

Heretofore in plastic surgery lileralure, roconstniction of tho eir lol>o has m 
\oKed multiple stage operations Tlie procedure followed in tins ci’^o pn Muta- 
tion m\ohes a ‘^ati'ifactorj' reconstruction of an car lobe in one stage TIuh 
method admittedly ^^as hit upon at the operating table ubon it came to the ix>- 
constniction of the lobe of an car which liad to be remo\ed botauso of a pig- 
mented ne^nis The principle of the method invoU cs tho great elasticity prtsi nt 
m the post auricular sUn and the free moa ability' w hich can be obtained from tho 
skin with wide undermining It so happens that m this patient it was jiossiblo 
to leave some of the subcutaneous fat of the ear lobe ns a base to loll the skui 
around Howeaer, it would seem feasible to take a hinged pidiclo of fat from 
the section just anterior to the car lobe to use ns a base to roll tho bUiii around 
in the ev ent that all of the fat of the cni lobe had to bo romo\ cd, i e , with c om- 
pletely *icarrcd ear lobe or tumor extending through tho entire thickness of the 
lobe 

This patient, a white female aged thirty tluec, was first sotn on Jaiumry 8, 
1948, at wluch time an examination revealed a pigmented molo (ovoiiiig the 
entire left ear lobe Thu mole enlarged tlio left car lobo to sucli an cxti nt tliat 
it was approximately tluco times larger than Hint of the right car Slio was ( x 
tremely self-conscious about this growth and wislied to li v\o it removed 1 ho 
patient was admitted to Mount Smai Hospital, Milwaukee, 'Wisconsin, on 
Januai-y IS, 1948, and surgery was perfonned tliat same day under local aiRs 
thesia 


SUnCICAL TLCHMQUr 

The pigmented mole covering the anterior and posterior nsped of tlie lower 
third of the left ear was dissected off leaving only the fat and tartilago of this 
portion of the ear The skin of the remaining post-nuncular region both on tho 
posterior aspect of the car and on tlic mastoid region extending tiown into the 
neck was widely undermined ITemoslnsis was accompliBhcd witli gaure prts 
sure for fl\c minutes and the larger bltcden were tied ofT witli ^0(K) catgut 
One through and through opemng in the nmaining fat of tlit cur IoIk, whirh 
v\ascau-edby removal of a portion of the inoli whirh c xtemled tlirougli theinllre 
thickness of this area, was closed with iiii lnt» rnijitr d /irOOfi catgut suture 1 he 
protruding run of the cartilagr* of tla I«w< r t ora Iia w as trimmed rlou n to tir cn aw 
the size of the antitragus Hus rartilagc wiw covend with a small hinged /at 
pedicle from just below this ana 'iUf iwdirlf was nutured Into position over 
the nm of the cartilagp with a rontirnious ^000 catgut eiitun It was tlirn 
determined that thr imdinnlned rl'in of the postenor mck was rufflcjently 
elastic and could Ik rnovMl to r overall of thr dmiided area of the car without 
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grafts have been enumerated and a suggestion has been made for the use of this 
type graft in repairing a congenitally short or absent columella. 
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ONE-STAGE EAR LOBE RECONSTRUCTION 


SIDNEY K. ^VYNN, M.D. 

A/iIirauite, Wisconsin 

Heretofore in plastic surgery literature, reconstruction of the car lobe has in- 
volved multiple stage operations. The procedure followed in this case presenta- 
tion involves a satisfactory reconstruction of an ear lobe in one stage. This 
method admittedly was hit upon at the operating table when it came to the re- 
constmetion of tlie lobe of an ear which had to be removed because of a pig- 
mented nevus. The principle of the method involves the great elasticity present 
in the post-auricular skin and the free movability which can be obtained from the 
sldn with wide undermining. It so happens that in this patient it was possible 
to leave some of the subcutaneous fat of the car lobe as a base to roll the skin 
around. However, it would seem feasible to take a hinged pedicle of fat from 
the section just anterior to the oar lobe to use ns a base to roll the sldn around 
in the event that all of the fat of the oar lobe had to be removed, i.o., with com- 
pletely scarred ear lobe or tumor c-xiending through the entire thickness of the 
lobe. 

This patient, a white female aged thirty-three, was first seen on January 8 
1948, at which time an examination revealed a pigmented mole covering the 
entire left ear lobe. This mole enlarged the left ear lobe to such an e.\tcnt that 
it was approximately three times larger than llmt of the right ear. She was ex- 
tremely self-conscious about this growth and wished to have it removed. The 
patient was admitted to iMount Sinni Hospital, Milwaukee, Wisconsin, on 
January 18, 1948, and surgery was performed that same day under local anes- 
thesia. 


SURCICAIi TECHNIQUE 

The pigmented mole covering the anterior and posterior aspect of the lower 
tlxird of the left ear was dissected off leaving only the fat and cartilage of this 
portion of the ear. The skin of the remaining post-auricular region both on the 
posterior aspect of the ear and on the mastoid region e.xtending do^Nm into the 
neck was widely undermined. Hemostasis was accomplished with gauze pres- 
sure for five minutes and the larger bleeders were tied off with JS^OOO catgut 
One through and through opening in the remaining fat of the ear lobe, which 
was caused by removal of a portion of the mole which extended through the entire 
thickness of this area, was closed with an intenupted #000 catgut suture. The 
protmding rim of the cartilage of the lower concha was trimmed dowm to decrease " 
the size of the antitragus. This cartilage was covered with a small hinged fat 
pedicle from just below this area. The pedicle was sutured into position over 
the rim of the cartilage with a continuous #000 catgut suture. It was then 
determined that the undermined skin of the posterior neck was sufficient! 
elastic and could be moved to cover all of the denuded area of the ear without 
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lue tension. With this skin brought up in a high enough position so that it 
lid be sutured to the lower concha, the ear lobe was fixed into the desired posi- 
a by means of a mattiess 00000 silk worm gut suture at the proper level, 
e sldn was then folded around the fat of the lower third of the ear. Two small 
Is of fine mesh gauze were used, one on the anterior and one on the posterior 
lect of the reconstructed ear lobe in order to hold the shape of this structure, 
ese A\-ere fixed into position with through and through ^ 00000 silk worm gut 
ttress sutures. The sldn flap was trimmed with a small scissors and sutured 
the edges of the skin at the top level of the mole dissection with interrupted 
10000 silk worm gut suture (Fig. I). A single thickness of fine mesh gauze 



Fig. 1. Photograph taken just prior to removal of sutures, showing line of sutures and 
ize rolls. 

IS placed over these suture lines and a gauze turban-type pressure dressing 
IS placed over this. 


POST-OPERATIVE CARE 

The patient was placed on penicillin, 25,000 units every three hours intra- 
Liscularly day and night for forty-eight hours to prevent infection. She re- 
lired no post-operative medication for pain. Initial dressing was done on the 
cond post-operative day at nhich time it was found that the skin color vas 
lod and the ear was healing well. She was discharged from the hospital on 
nuary21, 1948. 

She was followed as an out-patient in the office, where the first dressing was 
me on Januarj' 22, 1948, at which time the anterior fine mesh gauze roll was 
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Fig. 2. Pnn-orKnATive and PosT-orERATivE Views 


Iwsened by clipping the mattress suture as there wjis some cyanosis in the flap 
distal to this area. The second dressing was done on Januarj' 24, 1948, at which 
time all of the sutures were removed and it was found that healing was progress- 
ing satisfactorily. Photographs werc taken at this time to show the appearance 
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of the ear at this stage, and the method of suturing used. She was dressed again 
on January 26, 1948, and it was found that healing had progressed enough so 
that a smaller dressing could be applied. By February 15, 1948, healing had 
progressed well enough so that all dressings could be removed. The patient 
returned for a check-up on February 21, 1948. Healing was satisfactory and the 
post-operative photographs illustrated were taken. (See Fig. 2.) Since this 
time the reddened areas and scar lines have whitened to blend in more satis- 
factorily with the surrounding skin. 

PATHOLOGIC REPORT 

The pathologist. Dr. Norbert Enzer, reported that malignant changes had 
started to take place within the epithelium of the most dependent portion of the 
removed pigmented nevus. Serial sections revealed that the entire involved 
area had been removed. 


SUMMARY 

There are many and varied ways of approach to the reconstruction of ear lobes. 
The method presented here to my knowledge is original, and appears as though 
it might be useful for reconstructions in chosen cases of ear-lobe deformity. 
Only time and the trial of this procedure by others will determine whether or not 
it is added to the aimamentarium of the reconstructive surgeon. 


ICLIPPEL-FEIL SYNDROME 

ReVIETT of the lilTERATOnE AND RbPOHT OF A CaSB 
MARIO GONZALEZ ULLOA, M.0. 

ANO 

tomAs f. gonda, m,d, 

Mtxico City 

Dike (1) reports that the first description of this syndrome was made by Wiilet 
and Walsham in 1887. A thorough search has been made for the reports of 
these two authors: we have been unable to confirm this first report thru any 
literature. In 1912 ICIippel and Fcil (2, 3, 4) made the first report on this dis- 
ease; in 1919 Fell completed the first cases and reported them in a thesis. There 
is very little medical literature on congenital malformations of the cervical 
vertebrae (5, 6, 7). Up to the 3 'ear 1932 there are only 30 reported cases, the 
majority mentioned in French literature; three in American and one in British 
literature. Tu'o years later an additional 30 cases were reported, making a total 
of CO cases in all. To date we have discovered approximately 100 cases. 

The syndrome is fundamentally characterized by 

a) Absence or shortening of the neck. 

b) limitation of the motion of the bead, specially the lateral movements 

c) Low hair line. 

On X-Ray examination there is a fusion of all or several cervical segments. 
The number of vertebrae may be decreased, fusion of the spinal apophj’ses and 
irregular formations of tlie lateral apophyses may be present. The vertebral 
arches may not have fused, which produces a spina bifida in one section or 
involve the entire cervical spine. 

The most frequent associated disorders and deformities are: cemcal ribs, 
costal fusion, fusion of the scapula with the vertebrae, fusion of the Atlas to the 
Occipital bone, fusion of the entire cervical spine, occult spina bifida fusions of 
the entire dorsal segments. Persistent contracture of the cervical muscles, high 
scapuli (Sprengels deformity), defects of the shoulder and upper extremities, 
micrognatia (9), hydrocephalus (I0),8lrabismus(ll), cleft palate (12), pulmonary 
Btenosia (13), torticolis, facial assj'metry, dorsal scoliosis, dyspnea and dyspha- 
gia, xifosis, idiocy and mental disturbances (14), skin lesions of Recklinghausen's 
disease (15), hypertrophy of the thymus and congenital heart disease (17), giant 
spinal apophyses (18),8iringomyelia (19), oxicephaly (20), absence of apophyses 
(our case). 

It seems that the etiology maj' be due to displastic factors, that inhibit the 
condrogenic centres of the vertebrae, Feil supposes that it is originally due to a 
high spina bifida causing pressure and trauma producing the fusion and malfor- 
mation. Alcoholism has been also mentioned as a factor causing the sj’ndrorae; 
other secondary causes which are said to play a roll are obstetric trauma, in- 
flammation of the uterus, and the irregular segmentation of the spine during the 
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first weeks of intrauterine existence. Even if there is no one sided opinion re- 
garding the ethiology, the authors seem to be in accord that the malformation 
begins early in fetal life. 

Gilmour (21) finds a higher incidence in females than in males, — and reports 
34 women against 18 men in a series of 52 cases. 

Jarcho and Levin (22) did not find any abnormality of the medulla after the 
autopsy of a case of Klippel-Feil Syndrome. On the other hand, Avery and 
Rentfro (23) found that some parts of the medulla had a deep anterior fissure, 
dividing it almost into two sections; these findings were present in the higher 
portions of the medulla. In the lower part they describe two fissures, which on 
occasions seems to reduplicate the central canal, with moderate gliosis. 

The diagnosis is not difficult to make, if one bears in mind the possibility. 
The webbing of the neck, shows a similar aspect of the facial-cervical expression, 
with the difference that this latter does not present any bone changes. Some 
authors have taken it for a Suboccipital Pott’s DISEASE (24). The X-Eay 
pictures will give a definite answer to the question of bone involvement. Blood 
chemistry is normal. 

In the literature we did not find any reference regarding treatment; however 
Willard and Nicholson (6) mention that the motility improves with gymnastic 
exercises. We tried to see whether we could obtain some mechanical and mental 
improvement with plastic surgery, but after discussion it was decided that the 
results did not warrant the magnitude of the surgical procedure. 


CASE REPORT 

D. O. V. a 15 year old white female was first seen on January 17, 1948. She was brought 
to the Clinic for medical advice, complaining of reduction of movability, and a short webbed 
neck. 

Her condition seemed to be congenital, as it was noticed after birth. The parents wanted 
to put earrings on her and noticed that both her cars were too close to her chest making it 
practically impossible, also noticeable was her inability to raise her upper extremities to 
any great extent. It is impossible for her to produce any lateral or circumduction move- 
ments and her anterio-posterior movements are quite limited. 

On physical examination she does not give the impression of being as old as she is reported 
to be. The sternal region seems to be continued on the neck, which has a marked webbing. 
Posteriorly her neck has a length of 1 inch, with a very low hair-line, at the same level of 
of the Bcapuli. The neck circumference is 14 inches; her standing height is 127 cm., height 
at sitting position 45 cm., and her weight is 74 lbs. All these measurements are below aver- 
age for her age. There are two soft masses at the level of the hair line one of 2J cm. diotn- 
eter, in the middle line, about 2 cm. below the occipital bone; there is only very fine hair 
growing on this mass. Underneath this, there is a smaller mass which is separated from 
the larger one by a scar, which probably corresponds to an orifice, that had a white secre- 
tion in the earlier years of life. Both masses are painful on pressure. The rest of the phy- 
sical examination was normal. 

The laboratory did not show any important findings. A complete blood count showed 
4.5 million R.B.C. with 90% Hgb., and 9.920 W.B.C. with a normal differential. There WM 
a doubtful Wassermann, which repeated later gave a negative result. Urine was normal. 
Blood sugar fasting, was 100 mg.%, urea nitrogen 22 mg.%. Calcium 6.5 mg.%., Creatinine 
1.2mg.%. The Basal metabolism was — ^15. . 

X-rays showed a fusion of all the osseous elements of the cervical spine, producing a rigiu 
column. There is a spina bifida, which can be seen involving almost the entire cervical 
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spnie Both scapuli ire lugh, Iheir upper border being flt the lc\( 1 of the low or part of the 
lower part of the occiput (Sprcngcla dcformit>) 



Fio I 


Tht patient has always been healthj At the age of tight she tnltrcd school, passing 
through grammar grades with a mtntalitj equal to her classmates Apjarintb her de- 
formii) doesn’t disturb her in the least and her hcha\ior amongst people is completely 
normal of a child that age 
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During all the procedures of the examination she did not show any mental reaction of 
disturbance. Yet when asked her opinion of possible plastic surgery to correct this afflic- 
tion, she expressed herself to be desirous of risking anything to eliminate this disorder. 
As said before, after lengthy discussion it was agreed upon not to employ surgery due to the 
fact little success could be expected from it. 

Family Past History 

Father is diabetic. The rest of the family including two sisters are healthy. 


STOIMAHY 

A case of IClippel-Feil Syndrome is presented, witli review of literature, men- 
tioning the possibility of plastic correction. 
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BOOK BEVIEWS 


The third edition of “Fractures of the Jaws,” co-authored by Eobert H. Ivy, M.D., 
D.D.S., F.A.C.S., and Lawrence Curtis, M.D., D.D.S., F.A.C.S. (published by Lea & 
Pebiger, Philadelphia, 1945) is one of the most concise handbooks extant on maxfflo-facial 
surgery, and one which I take particular pleasure in reviewing. 

As the present editor of the Journal of the American Society of Plastic and Eeconstruc- 
tive Surgery, Inc., Dr. Ivy requires little or no introduction to fellow members in the 
Society. A few words concerning his medical career may be of interest, however, to the 
reader at large. 

At the University of Pennsylvania, Dr. Ivj- occupies the chair of professor of plastic sur- 
gery, School of Medicine and Graduate School of Medicine, and of maxillo-facial surgery. 
School of Dentistry. He is chief of plastic surgery. Graduate Hospital; and consultant in 
plastic surgery, Presbyterian and Children’s Hospitals, Philadelphia. In World War 1 he 
was in active combat duty. During World War II he served in an important advisory ca- 
pacity as a colonel in the Medical Officers Eeserve Corps, IJ. S. Army. From the vantage 
point of his years of experience in the field of maxillo-facial surgery, he is exceptionally well 
qualified to speak with authority on the subject of fractures of the jaws and their com- 
plications. 

Similarly, co-author Dr. Lawrence Curtis has a sound background in maxillo-facial sur- 
gery, rounded out by years of practical application. Currently, be is associate professor o5 
plastic surgerj', Graduate School of Medicine, and professor of clinical maxillo-facial sur- 
gery, School of Dentistry, at the University of Pennsylvania. Many practitioners, particu- 
larly reconstructive surgeons, are familiar with Dr. Curtis by virtue of the superior surgical 
dressing for burns which be has developed recently. 

Together, Dr. Ivy and Dr. Curtis have produced an astute “how-to-do-it” manual, 
equally useful to the surgeon, the specialist, and the dentist, on the proper management ol 
fractures of the mandible, the maxilla, the malar bone, and *ygomatic arch. All of the 
techniques suggested have been emplo 5 'ed successfully by the authors over a period of many 
years. 

In this latest revision of their original text. Dr. Ivy and Dr. Curtis have made several 
aotable inclusions, embracing new methods and material. Dr. LeEoy M. Ennis has con- 
tributed a chapter on extra-oral and intra-oral roentgenographic technique. Dr. Clyde 
W. Scogin has written a section on dietary management in fractures of the jaws. The book 
is illustrated throughout with numerous fine photographs and pen-and-ink sketches, which 


greatly further the reader’s understanding of recommended procedures. 

As the authors pointed out in their preface to the first edition of tWs work, which came 
off the presses in 1838, “The haphazard way in which these Qaw) fractures are frequentlj 
bandied at present is often a cause of permanent crippling of the function of the jaw, unless 
correction is undertaken by measures requiring many additional months of treatment. 
To obviate such unfortunate results, the book emphasizes methods which can be set into 
motion immediately by the surgeon, the oral surgical specialist, or the dentist, without re- 
course to narrowly defined dental laboratory techniques, to the end that little time need h® 
lost in reduction and fixation of the fragments. 

Dr. Ivy and Dr. Curtis are to be complimented on their revision of an already e.tcellen^ 
manuscript, devoid alike of verbosity or any but the most carefully proved procedures. 
Wherever the ubiquitous jaw fracture presents its complications, the doctor or surgeon 
charge will find this a most dependable reference book to call into consultation. — Reviewe 
by Clarence K. Straatsma, M.D, 
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SHOCK 

Snyder, Howard E: Replacement of Blood 
in Management of Wounds. J. A. 
^f. A, ;55; 219, Jan. 25, 19-17. 

Inan experience of dealing with more than 
500 cases terminating in death from shock in 
the Mediterranean war theatre, Snyder con- 
cludes that the loss of whole blood rather 
than that of plasma is the cause of reduced 
hkiod volume in most wounded with shock. 
The need for blood replacement in some 
patients Was so urgent tliat as much as 1000 
c c.of *'0*' blood were given in ten minutes, 
^e added that alt blood to be given after the 
first 1000 c.c. must be cross-matched.) 

Snyder believes that low litre "0” blood 
should be available for use in emergencies 


which occur with severe wounds or because of 
unexpected bleeding at the operating table. 

Stewart, John D. ; Wound Shock. J. A. 

M. A. 153; 216, Jan. 25, 1947. 

In s study of a series of battle casualties 
with wound shock due to severe trauma, not 
including burns, Stewart came to the con- 
clusion that loss of blood is the dominant 
etiological factor. He believes that the char- 
acteristic feature of traumatic shock is the 
lability of the state and the rapidity with 
which improvement or decline may take 
place. Reduced blood pressureand oligemia, 
however, were found to be "reasonably” con- 
stant measurable factors. 

Stewart warns that the injection of plasma 
115 
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will raise the blood volume but only at the 
price of further diluted circulating hemo- 
globin and increased tissue anoxia. 

He reminds us that surgical intervention 
should not always be postponed, for blood 
and oxygen therapy can be continued during 
operation. Shock treatment and surgical 
operation must not be set apart as two sepa- 
rate problems. 

BURNS AND WOUNDS 

Langohr, J. L., Owen, C. R., and Cope, O. : 
Bacteriologic Study of Bum Woimds. 
Ann. Surg. 1Z5: 452, Apr. 1947. 

The effects of the systemic administration 
of penicillin and sulfadiazine on the bacterial 
flora of a series of full-thickness burns were 
studied by Langohr, Owen and Cope. Peni- 
cillin in massive doses is effective in reducing 
the number of beta hemolytic streptococci, 
because this type of organism is unable to 
alter its metabolism to resist penicillin. 
The alpha and gamma types, however, 
rapidly develop a resistance and multiply 
and spread in such a way that sulfadiazine 
should be tried in the hope of checking these 
particular types. Penicillin is effective in 
preventing actual tissue invasion by staphy- 
lococci, but resistance to penicillin is so 
rapidly developed by staphylococcal strains 
that the effective therapeutic period of the 
drug is sharply limited to the first three 
weeks. Since clostridia resist chemo- 
therapy, it is suggested that the giving of 
antitoxins be considered together with 
prompt excision of slough in instances of 
bums of the lower extremity. 

Sulzberger, Marion B., Kanof, Abram, and 
Baer, Rudolf, L.; Acid D€brldement of 
Bums. Ann. Surg. ISo: 418, Apr. 1947. 

The pyruvic-acid starch-paste method of 
slough removal in burns was compared by 
Sulzberger and his coworkers with other 
acids. They believe that acid debridement 
is dependent on the maintenance of a correct 
supply of hydrogen ions over a sufficient 
period of time and not on any specific cation 
of pyruvic acid. They found that phos- 
phoric acid was less irritating than pyruvic 
acid and just as effective in removing 
slough; they suggest its use in the form of 
a dry hygroscopic powder sprinkled on the 
burn area, and the addition of proper 
amounts of water to form a suitable gel. 


Connor, G. J., and Harvey S. C.: The 
Pyruvic Acid Method in Deep Clinical 
Btuns. Ann. Surg. 1Z4: 799, Nov. 1946. 
The separation of slough in third degree 
burns was found by Connor and Harvey to 
be “exceedingly” hastened if the pH on the 
surface of the %vound is sufficiently lowered. 
P3TUvic acid mixed with starch paste was 
perceived to bring about this lowering of 
the pH satisfactorily. By the pyruvic 
acid method a scries of deep burns were 
prepared for grafting in periods of time as 
short ns ten to twelve days. 


Lyons, Chomp : Chemotherapy in the 

Management of Wounds. J. A. M. A. 

ISS; 215, Jan. 25, 1947. 

In a study of infected wounds Lyons con- 
cludes that local chemotherapy is both un- 
necessary and undesirable, the ‘flocal 
trauma” incident to such therapy' doing more 
harm than good. Suppuration of a wound is 
duo more to the presence of a pabulum of 
wound protein than to any specific bacterial 
virulence, and is an indication for repeated 
surgical toilet of the wound. Penicillin ad- 
ministered systemically is the chemothera- 
peutic agent of choice in the management of 
wounds. Sulfanilamide is adequate only for 
the wound endangered by the presence of 
hemolytic streptococci. 


GRAFTING 

Bore, Ernest, and Comarr, A. Estin: The 
Buried Epidermis Graft. Surg. Oyntc. 
O&st. 87; 68, July, 1948. 

This paper by Bors and Comarr attemp s 
to revive an interest in the “Implantation 
Method of Skin Grafting” reported by 
Wangensteen in 1930. Here it has been use 
in the treatment of bedsores in pstien 
suffering from paraplegia and is often rewm" 
mended for treatment of ulcers of the hee , 
ankle and knee cap. , 

The purpose of the grafting was ' 
first, to achieve permanent closure of ® 
ulcer and second, to provide tem^iary 
epithelization in order to restrict the loss o 
proteins until a permanent plastic flap pw 
cedure could be attempted. _ . 

The technic consists of taking a^ i 
Thiersch graft in one piece and dividing 
into small squares of 0.3 by 0.3 cm. 
grafts are introduced into a preformed 
where they are retained after withdraws 
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the instrument Tho grafts are pUced 1 to 
1^ cm ajiart At the end of the first and at 
the beginning of the second week, grajish 
islands of epithelium appear at the site of 
the seeds The patches coalesce rapidly and 
the granulation tissues retract If l^rren 
spaces are left, regraftmg can be attempted 
at any stage after the first 10 dal’s 
The authors concur mth Wangensteen’s 
statement that the “cosmetic result has been 
above criticism ” The chief advantages are 
simplicity of method, the great percentage of 
“takes," resistance to infection and tbnfti- 
ness of the method in r^rd to the donor 
area 

Ilie investigators feel that the advantages 
more than outweigh the criticism that tho 
cosmetic results are inferior and that the 
quality of the resulting skin is inferior to 
that obtained with plastic flap procedures 
They consider that in all cases of decubitus 
ulcer where free skm grafting appears to be 
indicated, the “buried epidermis" graft la 
far superior to any other tjpe of free skm 
graft 

Barker, Donald E Homotransplutation of 
Fetal Skin Arch Path U 160, Aug 
1047 

In a study of the status of bomotrans 
plantation of fetal and adult skin, Barker 
concluded tliat in the guinea pig the grafting 
of skm tissue from a fetus is no more success 
ful than that from an adult 

Owens, Neal ’Reevaluation of the Implanta- 
tion of Fascia! Strips through the Mas- 
seter Muscle for Surgical Correction of 
Facial Paralysis Ann Otol Rhxn <& 
taryrig 57 65, Mar 1048 
Owens adds 3 additional cases to bis 
original presentation of the implantation of 
fascial stnps for surgical correction of facial 
paraly-Bis and reevaluates his original work 
He IS of the opinion that the direct attach- 
ment of the muscle fasciculi to the paralyied 
muscles offers a less satisfactory result than 
the use of fascial atnps which connect the 
mwseter muscle to tho paralyzed one 
The utilization of fascial strips attached 
directly to an intact muscle which has nor- 
mal innervation, and carried to the paralj zed 
muscles, furnishes a supportive sling that 
pves an additional quality of movement 
when Voluntary contraction of the normal 


muscle occurs Tho masseter muscle, in 
nervated by tho trigeminal nerve and firmly 
attached to the zygomatic arch by a strong 
tendinous attachment and to almost the 
entire ramus of the mandible, is particularly 
well suited for this purpose 

Owens uses fascia lata obtained from the 
thigh either by employing a vein stnpper or 
by direct excision Submandibular incision 
IS considered preferable to an incision over 
the masseter muscle, because of tho better 
cosmetic result obtained from the former 
and also because of the opportunity afforded 
for facial extension of the incision anterior 
to the car for increased exposure or the 
utilization of the temporal muscle 

The extent of overcorreclion is difficult to 
estimate but such tension as will draw the 
mouth backward approximately 2 5 cm is 
about correct 

The author feels that this procedure offers 
much to those afflicted with facial paralysis, 
regardless of the etiology, when three years 
have elapsed since the transection of the 
nerve, when direct nerve anastomosis is not 
feasible, when the substitution of the spinal 
accessory or the bypogloasal nerve by 
anastomosis ts not possible or is undesirable 
because of the resultant paralysis of tho 
shoulder or tongue muscles, or when a nerve 
anastomosis has been attempted previously 
and failed 

Martin, Bruce C. : The Use of Cancellous 
Bone Grafts for Small Defects of the 
Skull and Brow Region Surgery £5 
103, July, 1948 

A series of 6 cases in which cancellous bono 
has been used is presented by Martin In 
one in which the calvarium proper was in 
volved, there were three defects of the skull 
and brow, and in one there were defects of 
the brow and nose 

Tho author obtains his cancellous bone 
from the iliac crest After removing it he 
cuts it into small triangles after tho method 
desenbed by Mowlen, and he feds that he 
secures a proper contour He is of the 
opinion that cancellous bone is readily adapt- 
able to repair of small defect of the skull 
especially in tho brow region, where it « 
difficult to contour any foreign material such 
as tantalum or acrylic resin In view of the 
superior resistance of cancellous bone to 
infection, which is always a hazard when one 
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is working near the nasal sinuses, he believes 
it to be markedly superior to any foreign 
material no matter how inert. 

Schjelderup, Halfdan: Treatment of Skin 
Avulsion Injuries of the Limbs. Acta 
chir. Scandinav. 96: 109, 1947. 

The mechanisms causing avulsion of the 
skin are described by Schieldcrup. The 
causes of necrosis of the avulsed skin flap 
are discussed; they are considered ulti- 
mately causes of circulatory disturbances. 
The pathological development and way of 
healing taking place in untreated patients 
are described. The final result is either a 
skin surface covered by thin scar epithelium 
liable to constant breaking down or the case 
is complicated by joint contractures due to 
shrinkingscar tissue. These disabilities may 
al.so occur combined. It is emphasized that 
treatment must aim at restoring skin con- 
tinuity as quickly as possible to prevent for- 
mation of massive scar tissue, with subse- 
quent shrinking resulting in contractures of 
neighboring joints. Infection from the raw 
area must also be prevented. Replacement 
of the avulsed slrin as a whole thickness skin 
flap should be absolished entirely, because 
of the high percentage of failure by necrosis 
of the skin. 

Exposed bone or tendons must be covered 
either by local tissue before skin grafting or 
by full thickness pedicle graft. Principles 
for treatment of previously untreated pa- 
tients are given. Joint contractures oiler 
absolute indication for plastic repair, while 
unstable scarring offers a relative indication. 
Case records with individual comments are 
included in the article. 

Brown, J. B., et al.: Surgical Substitutions 
for Losses of the External Ear: Simpli- 
fied Local Flap Method of Reconstruc- 
tion. Surg. Gyn., and Obsl., SJt: 192- 
196 (Feb.) 1947. 

Rapid and simple restoration of complete 
and incomplete losses of the external ear 
is important because of the frequency of 
occurrence of such defects. 

A fundamental plan can be used if fresh- 
ening whatever is left of the stump of the 
ear and implanting it carefully under a 
scalp flap behind and above the ear. After 
two to three weeks an adequate amount of 


costal cartilage is put in under the scalp 
flap in the desired shape. In another three 
to four weeks the flap and cartilage are dis- 
sected free of the skull so as to leave soft 
tissue attached to the under surface of the 
cartilage and to the skull. The resultant 
double raw surface is grafted with a single 
large thick split graft. Later adjustment 
may be necessary. A tubed flap from the 
neck can be used if necessary to provide 
additional helix. 

Helix losses can thus be repaired in two 
operations and total ear reconstructions can 
be done in as little as three operations. The 
restorations are recognized as substitutions 
and not duplications of normal cars. An 
exact general outline and prominence may 
at least fail to attract notice. 

Preserved costal cartilage is usually used 
and is secured from fresh autopsy material. 
It is carved in the operating room to a suit- 
able shape. If the hairless skin around the 
ear is scarred or limited it may be necessary 
to replace it with free grafts. If there has 
been an avulsion of local tissues, local flaps 
may be needed. Ears crumpled from chon- 
dritis may require excision of the deformed 
cartilage first. 

Partial losses of hclic and pinna can be 
repaired simply and rapidly and may not 
require cartilage support. Sensation is 
usually slow in developing. Complete free 
grafts from the opposite ear may be con- 
sidered for small losses of the ear. 

Note: The excellent illustrations accom- 
panying this article will be of interest to 
those engaged in this type of surgery. 

EAR AND EYE 

Conway, H., Neumann, C. G., Gelb, J-« 
Leveridge, L. L., and Joseph, J. M.: 
Reconstruction of the External Ear. 
Ann. Surg. 1S8: 266, Aug. 1948. 

An excellent survey of the literature con- 
cerned with reconstruction of the external 
ear is presented by Conway and his associ- 
ates. They also give a concise summary of 
the salient features in the development of 
present-day methods of repair of such 
defects. The technics most commonly used 
in the light of their experience are evaluated. 

Refinements in methods of carving and 
removing costal cartilage are presented, 
along with good illustrations to clarify these 
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comments Ten cases aro then reported m 
which partial or complete reconstruction of 
the external ear has been earned out The 
majority of the reconstructions v> ere elTccted 
bytheuseoffree costal cartilage grafts buried 
under temporal skin flaps, folloiied by their 
elevation and backing b> a free split skin 
graft at a second operation In some cases a 
small tubed pedicle was utilized to recon* 
struct a new helix In one case a subtotal 
reconstruction was successfullj completed, 
tantalum mesh being used as a supporting 
framework 

The opinion is advanced that a recooslruc* 
tion of the external ear can bo achieved 
nhich is satisfactory to patient and surgeon 
alike if the fundamental details of technic as 
described here in part arc observed and 
mastered 

Foucar, H. O.: Pterygium Colli and Allied 
Conditions, Canad A J S9 251, 
Sept 1«8 

In a case of pterygium colli, Foucar cor- 
rected the condition by means of a central 
line InciBion posteriorly with tno incisions 
running out from this as m a “T" Each 
flap of skin was undermined, and excess skm 
was excised It is claimed that both folds 
were corrected through tho one operative 
field by this method 

Editonal Comment A lateral picture of only 
thepoat operativccondition issbown The 
article deals rather full> with theprevious 
literature on the subject and is well worth 
reviewing on this account 

JAW 

Byars, Lonis T. : Preservation and Restora- 
tion of Mandibular Function and Con- 
tour Ann Surg 127 863, May, IfMS 

BjTtrs states that mandibular function and 
contour are often jeopardized by operations, 
trauma or infection Limitation of mouth 
opening may be due to tcraporarj inelasticity 
of soft tissues as a result of inflammation , ora 
permanent fixation with true or false ankylo- 
sis of the temporomandibular joint In 
<^3 resulting from extensive trauma, fre- 
quently the coroDoid process is anchored to 
the zygoma Resection of the temporo 
iQsndibular joint, including tho coronoid 
Will give relief Adequate removal 
®r bone at tho site of resection is more im- 


portant than application of some substance 
between the resected ends This resection 
IS commonly done from in front of the ear, 
reflecting the parotid gland and facial nerves 
forward and downnard In simple con 
ditions It may be approached through the 
mouth In the most difficult cases nith a 
broad thick mass of bone and a short ramus 
the approach is made from the neck, the soft 
structures being elevated and tho ramus 
being resected above the angle, including the 
condyle and coronoid process Such rcscc 
tion causes very little dvsfunction, except to 
dimmish the power of the bite, and docs not 
disturb dental occlusion 

Firm fixation m a closed position may be 
caused bj subsurface scarring between tho 
coronoid process and zygomatic arch This 
fixation IS released by adequate resection 
of the coronoid process from within the 
mouth 

False ankvlosis often follows depletion of 
soft tissues connecting the jaws At the 
tune of an injury or secondary operation all 
possible soft tissue must be preserved 

Removal of a section of the mandible 
creates an immediate problem in manage 
ment of tho remaining fragments If they 
arc not held in proper relationship, muscle 
pull may displace the fragments medially 
and backward, shutting off the airway and 
making swallowing both painful and difficult. 
At tho time of resection an occurato and care* 
ful soft tissue closure must be made The 
simplest sebemo for control of bone frag- 
ments IS to wire the teeth of the fragments to 
their corresponding maxillary teeth In 
the edentulous patient or in children, this 
method not being available, the use of 
arch bars, open bit** splints, internal bar 
fixation, et cetera is described 

In patients with traumatic loss of bone 
under adverse circumstances, fixation may 
be accomplished by insertion of a bar of 
tantalum or stainless steel between the ends 
of the bone Such fixation has been mam- 
tamed for several months and in some in- 
stances, for years After removal of lialf the 
mandible and disarticulation, or after resec- 
tional the symphysis and high on the ramus, 
a nb with its attached cartilage is used as a 
graft, the technic for which is described by 
Byars The drilling of a threaded stainless 
steel bar into tho symphysis and the impale- 
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ment of the rib on the bar, bent to the line 
of replacement, give firm and adequate im- 
mediate fixation until bony union to the 
symphysis has occurred. 

Occasionally in dealing with tumors such 
as adamantinomas, ossifying fibromas or 
osteomas which have caused extreme expan- 
sion of the bone without involvement of the 
periosteum, the entire thickness of the bone 
is removed leaving at least portions of the 
periosteum bridging the gap between the 
ends; regeneration will occur following-this 
type of subperiosteal resection. 

Resulting asymmetry and disfiguring 
irregularities of contour are corrected by the 
prominence of the mandible on the flattened 
side, preceded by pedicle graft if soft isssue 
is not adequate to cover the graft. 

Obliteration of the buccal sulcus is cor- 
rected by incision in the buccal sulcus and 
the application of split thickness graft. 

Pre- and postoperative photographs are 
shown to illustrate results of described pro- 
cedures. 

Ragnell, A.: Correction of Some Jaw De- 
formities. Acta, chir, Scandinav. 88: 
344, 1943. 

A short description of the methods of 
operative treatment used in the correction of 
abnormalities of the jaws is given by Ragnell. 
He divides the abnormalities into the follow- 
ing groups : prognati — prominent upper jaw; 
progeni — prominent lower jaw ; opistognati — 
receding upper jaw, and opistogni — receding 
lower jaw. 

The first two abnormalities are corrected 
by an osteotomy of the ramus ascendens of 
the mandible and by moving the jaw forward 
or backward as necessary to correct the bite. 
For the third abnormality Ragnell points out 
the astonishing effect of a bone graft to the 
nose for lifting forwards the middle part of 
the face. In more extreme cases the nasal- 
buccal-inlay (Esser-Gillies) has been used. 

With a receding jaw but a correct bite, 
opistogni has been corrected by a free bone 
graft to the point of the chin. For this con- 
dition with a receding bite an osteotomy of 
the ramus with a pushing forward of the 
mandible has been done. 

To these four abnormalities the author 
adds asymmetrj' in a more irregular group 


of patients chiefly with displacement of the 
jaw to either side. In these cases rotation 
has been necessary at the osteotomy on one 
side and a sliding on the other. More com- 
plicated disfigurements of the face, such as 
“dishface” in secondary harelip cases, or 
“birdface” with asymmetry have demanded 
a combination of several plastic procedures. 

MISCELLANIES 

Couch, J. H. : Psychology of Reconstructive 
Surgery. Canad. M.A.J . 69: 10, July, 
1948. 

As pointed out by Couch, the surgeon who 
occupies himself with plastic and reconstruc- 
tive surgery should not only be an expert in 
his art but should also have a good under- 
standing of the psychology of patients with 
disfiguring and disabling traumatic lesion. 

The author recommends that the patient 
be prepared for the reaction of the public to 
disability, that there should be some educa- 
tion of the public to the fact that scars might 
be regarded with envy and with admiration. 
Scars obtained in honest toil or in battle for 
a righteous cause are not dishonorable. 

The ministrations of the plastic surgeon 
must succeed not only sur^cally but psycho- 
logically. The surgeon must ever be able to 
support his patient until the thinking and 
feeling of society be moulded to the point 
where scars of the body, even though not 
exalted os necessary emblems of valor, areat 
least regarded in their proper perspective 
and are seen to be of little importance in the 
structure of the real personality. 


Nevius, William B. : What Is the Cause of 
Congenital Malformations? J. M. S. 
New Jersey 46:289,Jiine, 

The incidence and causes of congenital 
deformities are diseussed by Nevius. He 
states that the adjusted incidence of con- 
genital defects among the general population 
is 47 per ten thousand births. Congenital 
defects are five times more common among 
the still-born than among the live-born. ^ 
Reports consistently indicate a relation- 
ship between rubella in the mother during 
the first three months of pregnancy and con- 
genital malformations among the offspring- 
important embryologic changes in the 
development of the eye, ear and heart occur 
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IQ the fetus at the time the mother is affected 
vitb rubella. 

Erpcrimenlally when rats were fed on a 
diet deficient in Vitamin B complex, their 
offspring regularly showed short mandibles 
and short or absent radii, uinne, tibiae and 
fibulae. The addition to the diet of 2 per 
cent dried pig liver, or riboflavin alone 
prewnted these deformities. In rats the 
thirteenth, fourteenth and fifteenth days 
are the critical period for the possible de- 
velopment of malformed offspring. 

The high incidence ol deformed babies 
among mothers who received radium therapy 
or roentgen irradiation during pregnancy is 
shown. 

It is urged by the author that women re- 
ceive adequate amounts of vitamin B com- 
plex (especially riboflavin) during pregnancy 
and that utmost care be exercised not to ir- 
radiate the pregnant uterus. 

Nevius suggests that all girls between the 
ages of five and fifteen be deliberately ex- 
posed to rubella duringan epidemic. In the 
case of a known exposure to German measles 
during the first three months of pregnancy, 
the intramuscular injection of 10 c. cm. of 
immune globulin will probably prevent the 
occurrence of the disease. Where the clini- 
cal disease develops, a therapeutic abortion 
is indicated following recovery. 


Altemeier, W. A., and Wadsworth, C. L.: 
Penicillin— Its Use fn Surgery and 
Influence on Earlier Types of Chemo- 
therapy. Surff. Oynec. Obst. 84: S-JO, 
Apr. 16, IfM7. 

Following on extensive experience with 
the USB of penicillin, Altemeier and Wads- 
worth conclude that penicillin is far superior 
to the sulfonamides in the treatment of in- 
fections caused by the staphylococcus. 
Furthermore, H has been particularly useful 
in the cases of infection caused by sulfon- 
amide-resistant gonococci, hemolytic strep- 
tococci, and pneumococci. Penicillin is also 
the chemotherapeutic agent of choice in gas 
gangrene, rst-bito fever, actinomycosis, 
anaerobic streptococcal infections, and infec- 
tions from a human bite. 

Bowers, W. F. ; Chlorophyll in Wound Heal- 
ing and Suppurative Disease. Am. 
J. SuTQ. 7S: 37, Jan. 1M7. 

The use of water-soluble derivatives of 
cbJoropbyil in a wide variety of wounds and 
diseases along with the plastic conditions 
of six patients are described by Bowers. 
The beneficial effects of chlorophyll on 
infected lesions are opparently due to a 
direct antibacterial action. In addition, 
it has a marked stimulating effect on granu- 
lation tissue. This latter action may be a 
disadvantage in some cases, while a great 
advantage in others. 



THE SURGICAL REPAIR OP DECUBirUS ULCER IN PARAPLEGICS. 
FURTHER OBSERVATIONS* 

RALPH BLOCKSAU, M D , JOSl PH G KOSTilUBAl AMD \m) PAUL W 
CiULLLL\ , M D 

Chicago 

Improvements and refinements in the technique of decubitus ulcci repair hav c 
been evolving as the cxpcncncc of surgeons in the various paiaplegic tenters has 
broadened Ihe treatment of the par\l3zcd patient having bed«!orcs has pre 
sented a difficult and clullenging problem to the plastic surgeon, and to the 
neurosurgeon, urologist and orthopedic surgeon .as well At a meeting of the 
American Association of Plastic Surgeons m Memphis dunng Mav, 1047, we 
presented a preliminary report of our earlj experience in handling problems of 
this tj^pe Subsequently, with increased experience, we have been able to 
formulate more definite ideas, and for this reason, wisli to transmit our findings 
for the benefit of tho«c who have not had the opportunitj to deal with large 
numbers of paraplegic decubitus ulcers Tins pitjscnt ition is intended to uum 
marize the present status of decubitus ulcer surger> it the I S Veterans Ad 
ministration Hospital, limes, Illinois, and is based upon 331 operations foi tlic 
closure of decubitus ulcers in paraplegics performed between January 1, 1947 
nnd October 15, 1948 

Excellent descriptions of the micropathologj and etiology of bedsores maj bo 
found m the recent literature SufTiec it to Ba> that dccubiti in paraplegics 
tommonlj develop over tlie bony prominences of the pelvic girdle, notablj 
1) the convexitj of the sacrum, 2) the great trochanter of the femur, and 3) the 
tuberosity of the ischium Two and three years ago, when patients m this 
category were in the majonty bedridden, the incideucc of sacral nnd trochanteric 
ulcers was much higher Now that most paraplegics are ambulator}, sitting 
m wheelchairs and automobiles several hours eacli da>, the incidence of ischial 
dccubiti has risen sharply Of the 334 opeiations reported herein, 178 were per 
formed for closure of ischial ulcers, 90 for trochanteric, CO for sacral, and G for 
ulcers elsewhere The repair of the ischial decubitus has therefore presented 
our greatest problem 

The selection of candidates for surgery depends upon the patient's general 
condition and the extent to which the bedsore is free from any active infection 
Chloraqua ointment and solution have been used routine!} with v ery satisfactory 
results m preparing infected ulcers for sunpeal repair The patients receive 
^Ifasuxidmc m 3 gni doses every fi hours for one week prior to and following the 
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repair of ischial ulcers. In all others Penicillin, 100,000 Units is given every 3 
hours for one day before surgery and 10 days afterward, and paregoric, drains 
one twice daily for a similar period. A transfusion of whole blood is given during 
the operation. 

Generally speaking, a tendency has developed to become more radical in the 
excision of the decubitus ulcer and underlying bone. It is futile to rotate a 
pedicle flap over a bony prominence which remains to reproduce the same 
mechanical pressure that created the original ulcer. It is even more futile if the 
underlying bone is diseased. In almost all decubitus ulcers of several months 


TABLE I 

Sacral deeuhilus repair 


Of 60 operations performed on 39 sacral dccubiti : 

Delay of local pedicle flap 

Ex’cision of ulcer, closure with local pedicle flap and split-thickness skin graft 

to donor area 

Simple excision of ulcer 

Split-thickness skin graft to ulcer 

Excision of ulcer and closure with S-Plasty 

Excision of ulcer and closure with sliding pedicle flap 

Revision of pedicle flap 

Evacuation of hematoma from beneath flap 


36.6% 

15 0% 
15 0% 
13.3% 
10 . 0 % 
6 . 6 % 
1 . 6 % 
1 . 6 % 


duration, the underlying bone is definitely diseased whereas in the more recent 
ulcers there may be little or not bone involvement. Our pathology reports show: 


Degeneration and/or fibrosis of bone 51.8% 

Osteitis and/or osteomyelitis 24.1% 

No disease of bone reported 24.1%. 


SACRAL DECUBITUS 

The repair of sacral decubiti is best accomplished by the use of suitably de- 
signed local pedicle flaps utilized to fill the surgical defect created by extirpation 
of the ulcer and projecting bony spines. A larger lumbar flap has proved par- 
ticularly useful after it has been properly delayed, utilizing a split-thickness 
skin graft to cover the donor areas. Split-thickness skin grafts have occasionally 
been applied directly to the ulcer as a temporary expedient. For a tabulation 
see table I. Complications have been very rare in this group. All in this series 
are now healed (Figs, la, lb). 

TROCHANTERIC DECUBITUS 

Characteristically trochanteric decubiti are widely undermined, the ulcer 
frequently breaking into the trochanteric bursa and following its outlines. An 
extension of osteomyelitis of the great trochanter into the neck of the femur may 
occur, requiring resection of the upper third of the femur. This has occurred m 
two instances. In four there have been sinus tracts extending from the trochan- 
teric decubitus into the hip joint. The surgical repair has consisted of tota 
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excision of the ulcer and its lining, amputation of the great tiochanter, and closure 
b> a properly selected local pedicle flap Most commonlj a local flap has been 
shifted from the anterior thigh and its donor area cox eied \\ ith a split skm graft 
The S plasty is utilized m some instances wheie closure can be accomplished 



Fio Ifl Sacral decubitus— i lumbar local pedicle flap has been ‘delayed * 
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hematoma. Therefoie these repairs are dressed eaily and often, and an}’’ hema- 
toma evacuated immediately Wound disruptions, usually incomplete, may be 
associated nith the hematoma formation, especially when the patient has iefle\ 



Fig 5 Diseased Iscmi Underiainc Bilateb^i, Ischiai, Decubiti 
There is bilateral ischial osteoporosis and osteomyelitis 



Fig 6 Bilatekal Ischiad Dbcubiti — Pkeoperatiae Photograph 
Extensive undermining is present in the decubitus on the right 


muscular spasm. In general, patients with such spasm have proved very poot 
candidates for any bedsore suigery. Fortunately even w’ounds from which 
hematomas aie evacuated tend to heal without bieaking down since the bony 
prominences have been removed. Thiee lecent postopeiative ulcers in tins 
group remain open 
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The repair of ischial decubiti h is followed two definite patterns, the second 
being more ladical and evolved from the earlier pioccduic We have become 



Fir 7 IlESFCTros of Ischul TtBLRosm oi P^TitsT Snow s i\ Fio C 
Giph saws arc in luisUion througli tlic obtiiritor fonmea propsr'ilor\ to evcision of the 
projpctniK liuiK 



Fio S Wound Closurl iMxnoLT Tension IN PATif NT Snows IS riG'i 0 and 7 
'Ihe CNoiston of j,ouc has greath simplifiw! the closure of the wound 

iacrcabmgl> uiUital m oui escision of bone in ti-catmg tlic'-e lo'^ious Two scars 
aRo we began amputating a portion of the isthial tubeio-.it^ and then coloring 
the defect with gluteal and biceps mu'^cle flaps and a local rotation flap from tlie 
PO'terior siuface of the thigh, covering the donor area with a split thickness 



130 


BLOCKSAfA, KOSTRUBAIiA AND GREELEY 


skin graft (Fig. 3a). The results were not satisfactory in all cases however, 
because a bonj"- prominence remained as a potential hazard in the production of a 
new ulcer, and incomplete excision of diseased bone led to the recurrence of sinus 



Fig. 9. Boke and Ulcer Excised from Patient Shown in Figs. 6, 7 and 8 



Fig. 10. Postoperative Bil.\tebal Subtotal Ischiectomv 

tracts. In general the results of what we shall call “the old type” ischial clo 
sure may be judged from Table III. 

A new and more radical method of treating ischial decubiti has proved simpkj 
and more satisfactory (Fig. 4). .A.fter excision of the ulcer, Gigli saws are passed 
through the obturator foramen and a complete ostectomj' of the ischial tuberosity 
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is performed. The ischial rami are trimmed further uith a Sauerhruch rongeur, 
the lateral excision continuing until the bony fulcrum supporting the obturator 
intemus muscle has been removed. lione bleeding is controlled v ith “Gelfoam”. 
The obturator internus muscle is then fanned out and sutured over -the lateral 
ramus to the obturator externus muscle and the cut origin of the biceps femoris 
muscle. It is then usually possible to close the uoiind by 'Simple primary 
closure usmg local tissue to fill in the entire defect u ithout the use of an}’ flaps. 

Tlie sitting patient is non* able to carry his body weight on bony prominences 
nhicU are covered with a verj' ample padding of muscle, fat and skin and the 
necessity for the use of complicated muscle flaps is obviated. The patients n ho 
are able to walk on braces have shown no evidence of pelvic instability Com- 
plications have been few and not sonoiis. Healing time has markedly decreased 
Of this group only 14% required an additional flap to effect a comfoi table closure 
Two ulcers in this group liavc recurred after repair. 

TABLE IV 

Ischtal dccuhttX’—ntw type repair 

Of 97 operalioiw por/ormed on S5 ulcers 
Closed in one operation 
Closed in two operations 
Closed in three or more operations 


88 270 
JO Q% 
I 2% 


SUMMARY 

An analysts of 334 operations for the repairs of the most common decubitus 
ulcers occurring in paraplegic patients has been presented Methods utilized in 
the repair of sacral, trochanteric, and i<5chml decubiti ha\e been discussed, and 
a new’ operation for (he surgical efosure of isciiinf {fccubiti described in detail. 
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HERBEIIT CONWAY, M.D., RICIIAnD B. STARK, M.D., and JOHN 1>. 

DOCKTOn, M.D. 

A'eu’ York, A'. 1’’. 

In the employment of tubed pedicles in the reconstructive surgery of soft 
tissue, the surgeon must make the decision in each case as to the earliest date 
upon which a tubed pedicle may be cut safclj' and transplanted successfully. 
This decision is based on clinical judgment as to the state of the circulation in 
the pedicle under observation. This clinical “trial and error” system usually 
is modified by caution, a factor which may cause undue delay in the transference 
of a pedicle. Excellent anatomical studies of the vascular bed in tubed pedicles 
have been made by German, Finesilver and Davis (1). Their studies included 
visualization of the vascular bed of tubed pedicles in experimental animals by 
the injection of toluidine blue, by the perfusion with a suspension of barium in 
gelatin and by histologic section. It was shown by them that new vascular 
channels are established by the seventh day after construction of a tubed pedicle 
and that there is little difference in the number or the size of those vascular 
channels between the seventh and the fourteenth day after construction. But 
.the anatomical demonstration of the presence of continuous vascular channels in 
a tubed pedicle as early as one week after construction does not ensure that the 
pedicle has circulator}' efficiency nor docs it afford assurance that the tissue of a 
pedicle transplanted at such an early date will survive in its now location. The 
dissimilarity of practice of various surgeons suggests that a simple clinical test 
to determine the adequacy of circulation in tubed pedicles would be of value. 
The problem of the development of circulation in a tubed pedicle is not unlike 
that presented in the clinical management of patients with peripheral vascular 
. disease of the extremities. The clinical tests used for the determination of the 
degree of impairment of circulation in diseased lower extremities well may be 
applied in evaluation of the degree of development of early circulation in tubed 
pedicles. McClure and Aldrich (2) described a test for the presence of sub- 
clinical edema. This consisted of the use of intradermal saline wheals with 
comparison of their resorption rates in normal and abnormal areas. Stern 
and Cohen (3) applied this test to the study of circulation in the lower extremi- 
ties. Pioneering a new attack on this problem Brooks and .Jostes (4) described 
the “temperature return test”. This test measures (by thermocouple) the rate 
of return of temperature of the tissue of the extremity following the release of a 
tourniquet. Applying this test to tubed pedicles Douglas (5) determined the 
competency of early circulation by recording the rate of return of temperature , 
to the subcutaneous tissues after release of tourniquets previously applied to the 
», the Department ot Surgery of The Xcw York Hospital and Cornell University 
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HKUBEUT CONWAY, M.D., niCIUnD B. STARK, M.D., and JOHN V. 

DOCKTOR, M.D 

Ntxf York, N. y. 

In the employment of tubed pedicles in the reconstmetive surgery of soft 
tissue the surgeon must make the decision in each case as to the earliest date 
upon which a tubed pedicle may be cut safely and transplanted successfully. 
This decision is based on clinical judgment as to the state of the circulation in 
the pedicle under observation. This clinical “trial and error” system usually 
is modified by caution, a factor which may cause undue delay in the transference 
of a pedicle. Excellent anatomical studies of the vascular bed in tubed pedicles 
have been made by German, Finesilver and Davis (1). Their studies included 
visualization of the vascular bed of tubed pedicles in experimental animals by 
the injection of toliiidine blue, by the perfusion with a suspension of barium in 
gelatin and by histologio section. It was showm by them that new vascular 
channels are established by the seventh day after construction of a tubed pedicle 
and that there is little difference in the number or tlie size of these vascular 
channels between the seventli and the fourteenth day after construction. But 
the anatomical demonstration of the presence of continuous vascular channels in 
a tubed pedicle as early ns one week after construction does not ensure that the 
pedicle has circulatory efficiency nor does it afford assurance that the tissue of a 
pedicle transplanted at sucli an early date will survive in its new' location. The 
dissimilarity of practice of various surgeons suggests that a simple clinical test 
to determine the adequacy of circulation in tubed pedicles would be of value. 
The problem of the development of circulation in a tubed pedicle is not unlike 
that presented in the clinical management of patients wdth peripheral vascular 
disease of the extremities. The clinical tests used for the determination of the 
degree of impairment of circulation in diseased lower extremities well may be 
Jipplied in evaluation of the degree of development of earlj' circulation in tubed 
pedicles. McClure and Aldrich (2) described a test for the presence of sub- 
clinical edema. This consisted of the use of intradermal saline w'heals with 
comparison of their resorption rates in normal and abnormal areas. Stem 
and Cohen (3) applied this test to the study of circulation in the low'er extremi- 
bes. Pioneering a new attack on this problem Brooks and Jostes (4) described 
Ibe “temperature return test”. This test measures (by thermocouple) the rate 
of return of temperature of tJie tissue of the extremity following the release of a 
loumiquet. Applying this test to tubed pedicles Douglas (5) determined the 
oompetcncy of early circulation by recording the rate of return of temperature 
lo the subcutaneous tissues after release of tourniquets previously applied to the 
Department of Surgery of The New York Hospital and Cornell University 
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two ends of the pedicle. Douglas and Bucholz (6) reported their observations 
on this test in experimental animals and in humans. They also reported on the 
rate of return of systolic blood pressure and on the rate of return of groadh of 
hair in tubed pedicles. Douglas and Millikan (7) assayed the circulation of 
tubed pedicles by means of an oximeter in which a photoelectric register records 
changes in hue which are dependent upon flow of blood. Dingwall and Lord 
(8) visualized the circulation in tubed pedicles by the use of intravenous sodium 
fluorescein as popularized by Lange (9). Fluorescein carried in the blood stream 
gives a yellow color effect to the skin Avhen viewed under ultraviolet light. If 
the skin of a tubed pedicle showed uniform fluorescence while a tourniquet was 
in place at one end, the circulation of the pedicle through its open end was 
deemed to be adequate. 

In our studies on experimental animals a number of these clinical tests have 
been used. These have included the saline wheal test, the fluorescein test and a 
skin temperature-tourniquet test which is a modification of the temperature 
return test. In addition, the vascular beds of tubed pedicles were visualized by 
x-raj' after thorotrast injections, and histologic sections w'ere made of pedicles on 
successive days after their construction. 

The success or failure of surgical transplantation of one end of these tubed 
pedicles was the method of evaluation of the worth of the several clinical tests. 
The observations from these experimental and clinical tests are presented in an 
attempt to throw further light upon this interesting physiologic and pathologic 
problem, the practical solution of which should provide a mathematical formula 
for the management of tissue transplantation by pedicle. 

OBSERVATIONS 

Tubed pedicles were constructed over the dorsal thoracic area of rabbits 
Skin and subcutaneous tissue incorporated in these pedicles ivas twice as long as 
wide. The absolute size of each pedicle was determined by the individual body 
weight of each experimental animal. In an animal of two kilograms, the tubed 
pedicle was constructed from a surface area measuring 7.5 by 3.75 cm. Observa- 
tions on these pedicles were made just before their transplantation. These 
included the recording of the rate of growth of hair on the pedicles, degree of 
induration of the pedicles, the rate of absorption of an intradermal saline w'heal^ 
and the fluorescein test.® They are recorded in Table I ivhich gives the age of 
each pedicle in days and the results following their division and transplantation. 
Success or failure following transplantation represents the index to the relative 
value of the several clinical tests. Study of Table I shows that poor growth of 
hair on the pedicle and marked induration are evidence that circulator}" adequacy 
has not been established; that nine days after construction this type of tubed 

2 This test consists of the intradermal injection of physiological saline solution into 
both ends of the tubed pedicle and over a control area on the opposite side of the animal s 
body. The rates of resorption of the wheals in the tubed pedicle are timed in comparison 
with that of the control area (adapted from Stern and Cohen). _ f tVi 

’ The fluorescein test consists of the intravenous injection of sterile solution (5%) of tne 
soluble salt of fluorescein (resorcinophthalein). The fluorescein is carried by the blooa 
stream to the skin which, when viewed under ultraviolet, assumes a yellow color, alaxi- 
mum fluorescence is noted eleven minutes after the injection. 
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pedicle may be transplanted successfully though the various tests indicate cir- 
culator}' efTiciency at both ends of the pedicle but not in the middle; that twelve 
da} 8 after construction (also sixteen, twenty-one and tuenty-foiu- days after 
construction) these tests indicate vascular adequacy of the entire pedicle and 

TABLE I 

Obienalions on Dnelopmcnt of Circulation in Tubed Pedicles in Expennicntal Animals* 


Clinical observations, clinical tests and results following transplantation 
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nahbits were used in these experiments. 


successful transplantation may be accomplished. Photographs of tubed pedicles 
and control areas as visualized during the fluore.sccin tests are shown in Figure 1 

ARTDRIOGn\rHY OP TUBED PEDICLES 

In a fecoud set of experiments the circulation in tubed pedicles m rabbits 
{coriitnictcd according to the plan outlined above) was studied by x-ray visual- 
ization of the vascular bed of the pedicle after intracardioe mirction of stcnlc, 



Fig. 1. PnoTOGjiAPHS or Tubed Pbdicue and of Control Areas to Siiob' the Degree 
OF Vascularitv as Evidenced bi the Brightness of the Fluorescence 
As labeled above, the tubed pedicles were photographed 4 days, 9 days, 16 d^’S and 
24 days after construction Tubed pedicles arc on the right of the photographs; the con- 
trol areas are on the left. Note that the 4 day tubed pedicle sho«s less fluorescence tna 
the control area. The 9 day tubed pedicle shone fluorescence equivalent to the contro 
area at either e\tremitj' of the pedicle but not in the middle. Both 16 and 24 day tune 
pedicles show fluorescence which is more intense than that of the control areas. 
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2 Photooiiaphs of \ rays or Tubfd Peniciis (Constructed upon Uadbits) 
AFTER Intracardiac Injfction OF Thorium Dioxidf (Thorotrast) 

R Ting 10 (Jay old tubed ncdicle shows a lone cenlril vessel wjth fine \a8cul irramificd 

I” “"i™' 

** J9 dnv old tubed pedicle shows a tortuous (cntrd vessel with fine vascular 
imitications Manv of these are show m on end views The tortuosity means that this 
‘-fisnnel possesses greater length than tint of the 10 div old tubed pcditle 
P lias 34 dav oldtubtd pedicle show's a central vessel with two mam branches and 
ramifications It is iioteworthv that the diameter of the central vtsscl does 
in I '^I’P*-**'* have increaseil over tlint of the 10da> tubed pedicle idthougli the tortuosit> 
indicates an increase in its len^tli 
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colloidal thorium dioxide (26 per cent solution). In these studies tubed pedicles 
were visualized by x-ra}" 10 days, 19 days and 34 days respectively after con- 
struction. The thorium dioxide proved toxic to these animals and all were 
sacrificed. Photographs of x-rays of these tubed pedicles are shown in Figure 
2. The 10 daj-^ pedicle shows a straight central vessel rvhich is largest in diameter 
at its cephalic end. Fine vascular branches can be seen in the center of the 
pedicle and to a lesser degree at its caudal end. The 19 day pedicle shows a 
central vessel which is quite tortuous again with many finer ramifications. The 
end-on views of this vessel suggest that although the vessel possesses no greater 
diameter than the tube of only 10 days, it has grown in length. The 34 day 
pedicle shows a central vessel which divides into two branches with many fine 
ramifications. It is noteworthy that the calibre of the central vessels does not 
appear greater in the 34 day tubed pedicle than in that of 10 days duration 
though there appears to be a definite increase in the length of these vessels. 

HISTOLOGIC STUDY OP TUBED PEDICLES 

In a third set of experiments the same type of tubed pedicle ivas studied by 
histologic section. Here again tubed pedicles u'ere studied 10, 19 and 34 days 
after construction. Photomicrographs are shown in Figure 3. In the tubed 
pedicle of 10 days duration eight main cutaneous arterioles are seen along with 
their accompanjdng veins. A few ingrowing vessels are visible. In the 19 day 
tubed pedicle ten main arterioles are present. Only two cutaneous veins are 
seen. A number of ingrowing vessels are visible but the vascularization does 
not appear to be increased over that of the 10 day tubed pedicle. The 34 day 
old tubed pedicle shows marked increase in the number of large arterioles inth 
their aecompanjdng veins. The degree of increased vascularization over the 
ten day old and 19 day old pedicles is very striking. 

SKIN TEMPERATURE-TOURNIQUET TEST 

Since the problem of the development of circulation in tubed pedicles is essen- 
tially the same as that of the development of collateral circulation in cases of 
peripheral vascular disease, Douglas suggested the application to tubed pedicles 
of one of the methods used in measuring the degree of vascular impairment in 
such cases. He determined the competency^ of the collateral circulation by 
recording the rate of return of the temperature of the subcutaneous tissues after 
release of a tourniquet previously applied to the two ends of a tubed pedicle. 
This test, a new application of that used by Brooks in peripheral vascular disease, 
has been referred to as the “temperature return test”. Its execution called for 
the use of a sensitive needle-style thermocouple. In the e.xperiments recorded 
herein, use was made of a more simple test for the determination of the adequacy 
of the circulation in tubed pedicles. This test consists of: (a) recording the 
temperature of the skin at that end of the tubed pedicle which is to be divided 
and transplanted; (b) the application of a tourniquet to the same end of the tubed 
pedicle (Figure 4) ; and (c) observation for a ten minute period of the temperature 





i'lQ. 3. PHOTOMiciiooit\pji>j OP Cfios9 Section of Tubed Pedicles Covstbuctbd 
iM RAnniTs 

MaUorj' Azan stain was used to bring out tho detail of the vessels. 

.,T section of a tubed petlicJt* of 10 days duration Ibght cutaneous arterioles 
1 “ccompanjing veins can be seen in tms section 

1 " tyfoss section of a tubed pedicle of 19 daw duration Ten arterioles and two cu- 
aneoiM veins are seen. A moder.ate number of ingrowniig vcs'^els arc present There is 
no histoInn'iA o...: K — *v * *i • . • » ' this pedicle is any greater than that of the 

• ' . ■ • cle shows an abundance of largo arterioles 

" _ ... . reased vascularitj’ over that of the 10 day 
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culation through the unconstrictecl end of the tubed pedicle is sufficient for the 
nourishment of the entire pedicle. Tubed pedicles three times as long as wide 
were constructed over the thoraco-Iumbar region of dogs. Skin temperature- 
tourniquet tests were recorded daily. Application of a tourniquet at one end of 
these tubed pedicles caused a drop of 5 to G degrees centigrade in the temperature 
of the skin on the second day after construction of the pedicles. On the seventh 
day after construction, and tlicreaftcr up to the fourteenth day, there was a 
constant response evidenced by a drop of about one degree centigrade. Tlic 
e.xact steps of the experimental procedure and the observations on the skin tem- 
perature tourniquet tests on one of the nine animals are listed herewith. 

Dog #1939. A tubed pedicle 15x5 cm. in size was constructed over the thoraco-lumbaf 
region of a dog. A padded plaster collar w-as applied to the neck of the dog to prevent, 
his damaging the site of operation. At 2l hour intervals the skin tcmperatiire-torniquet 
lost was carried out. Data arc listed below. The letters A, B, C and S refer to positions 
shown in Figure 4. 
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6 

1 31.9 

! 32.3 

32.6 j 

32.6 


7 

31.9 

, 32.3 

32.6 1 

32 5 


* 

' 31.Q 

S2 i 

S2.1 1 

32. S 

' 20.G 


Tourniquet applied at C 


9 

31.9 1 

32 3 1 

32.4 i 

1 32. S j 


11 

32.8 

32.3 

32.3 

1 32.8 1 

1 29. C 

14 

32.4 1 

32.0 1 

30.7 

32.5 1 


16 

32,J j 

31 8 1 

30.5 

1 32.6 j 

1 29.9 

19 

' 32.5 1 

31.9 1 

30.0 : 

! 32.8 1 

' 29 6 



Tourniquet released at C 



21 1 

[ 32.S 1 

1 31.7 

31.9 

1 32.8 j 

29.6 

24 1 

32.4 1 

; 32.1 

32 3 

32 S 1 

29 3 


* The location of points A, B, C and S is shown in Figure 4. 


Observations in this series of experiments on nine different animals showed 
that, although the readings of the skin temperature-tourniquet test were fairly 
constant, the test did not prove to be a reliable guide to the efficiency of the 
circulation. Occasionally tubed pedicles showed a drop of only one degree in 
temperature after application of the tourniquet, yet did not survive transplanta- 
tion. This led to the conclusion that this type of skin temperature tourniquet 
test is not a reliable guide to the efficiency of circulation in tubed pedicles in 
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dogs. The test may prove to have greater reliability in the human. Observa- 
tions in the human are in progress at present. 


CLINICAL USE OF FLUORESCEIN TEST IN TUBED PEDICLES IN MAN 

In the course of correction of a severe post-traumatic scar of the foot in a 12 year old 
boy (New York Hospital Case No. 252032), fluorescein tests were made on a tubed pedicle 
every seventy -two hours for a period of thirty-nine days. The tubed pedicle which had 
been prepared in the thoraoo-abdomin.al region comprised tissue measuring 20 x 8 cm. 
Fluorescein was injected into the ante-cubital vein and with the p.atient in a dark room 
and under ultraviolet light, the tubed pedicle showed homogeneous fluorescence equal to 
that of the adjacent tissues. The patient was taken to the operating room and the distal 
end of the pedicle was divided and transplanted to the wrist, using a trap-door tj'pe of 
incision and suture. Observations on the development of circulation through the newly 
transplanted end of the pedicle were started on the second post-operative day, and the 
test was repeated fourteen times in the following thirty-nine days. It should be men- 
tioned in passing that fluorescein is said to be a non-toxic drug. It produces temporary 
yellow coloration of the skin and sclcrac. The dye is excreted through the kidneys. Dur- 
ing the period of these teats this 12 year old patient showed no toxic symptoms and no 
significant change in blood count. R.B.C. varied from 5,100,000 to 4,800,000, hemoglobin 
from 13.5 to 14.3 gm. and W.B.C. from 6000 to 8000. Observations on fluorescence showed 
that with the tourniquet applied to the thoracic side of the pedicle there w.os very little 
fluorescence of the tubed pedicle on the third day after its transfer. Dates of the tests 
and observations on fluorescence in the tubed pedicle are as follows: 


DAVS ATTEt TRAXSfEB 
or TCBEO PEDICLE 


DECREE or ELCOBESCEXCE 


2 

4 
6 

5 
11 
14 
16 

18 

21 

24 

29 

32 

35 

39 


Very faint; much loss than adjacent normal skin 
Very faint; much less than adjacent normal skin 
Very faint; much less than adjacent normal skin 
} inch of bright fluorescence of tubed pedicle near suture line 

i inch of bright fluorescence of tubed pedicle near suture line 

} inch of bright fluorescence of tubed pedicle near suture line 

General intensity of fluorescence of entire pedicle is improved but stiff 
less than adjacent normal skin 

General intensity of fluorescence of entire pedicle is improved but still 
less than adjacent normal skin 

General intensity of fluorescence of entire pedicle is improved but still 
less than adjacent normal skin 

General intensity of fluorescence of entire pedicle is improved but still 
loss than adjacent normal skin 

Entire tube showed fluorescence almost as bright as that of adjacent 
normal skin 

Fluorescence equal to that of adjacent normal skin 
I Fluorescence equal to that of adjacent normal skin 
I Fluorescence equal to that of adjacent normal skin 


The important observation is that fluorescence of the entire tubed pedicle did 
not approximate that of the adjacent normal skin until thirty-two days after 
the transfer of the pedicle to the wrist. It is apparent that if the tubed pedicle 
must get its circulation through a healed line of suture that thirty-two to thirty- 
five daj^s are required before fluorescence is complete. 
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CLINICAL USB OF SALINE AVHEAL TEST IN TUBED PEDICLES IN MAN 
Tubed pedicles constructed m humans have been subjected to the sahne wheal 
test prior to transplantation upon ten occasions The tubes have been formed 
from twenty one to fort} slx days pnor to transplantation In nine of the ten 
tests the saline wheal upon the end to be transplanted rcsorbed more rapidly 
than that in the control area All of these tubed pedicles were transplanted 
successfully The one case in which the control wheal resorbed more rapidly 
than that upon the tubed pedicle was the one m which the pedicle had been 
formed forty six days prior to transplantation Experience with this test has 
indicated that it e\ aluates accurately the circulalorj efficiency of a tubed pedicle 
Further experience with this test is needed m order to establish laws for its inter 
prctation 


SUMMAHY 

Observations arc recorded m the study of the development of circulation m 
tubed pedicles m experimental animals Several of the tests popularlj used m 
the evaluation of circulation m cases of peripheral vascular discnse have been 
applied m these animals These tests include the salmc wheil test, the fluo 
rescein test and a modification of the temperature return test This modifica 
tion is referred to as the skin temperature tourniquet test The clmical value of 
these tests was checked b> arteriograms of the tubed pedicles (using thorotrast), 
by histologic section of the pedicles and finally, by the surgical transplantation 
of the pedicles at varying time mtcrvals after their construction The evidence 
indicates that when the degree of fluorescence of a tubed pedicle matclies that 
of the adjacent normal tissue and when a saline dermal wheal resorbs as rapidly 
from the tubed pedicle ns from the adjacent normal skin, the pedicle may be 
tianspianted successfully In addition, observations on the saline wheal test 
and on the fluorescein test in tubed pedicles m humans are reported This study 
leads to the conclusion that both the saline wheal test and the fluorescein test 
give more accurate c\aluation of the ciicuTatoiy efficiency of a tubed pedicle 
than do clinical obseri ations alone 
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A METHOD FOR REPAIR OF THE UNILATERAL CLEFT LIP 


W. H. STEFPKN'SICN, M.D. 

Grand Rapids, Michigan^ 

The method of repair of the single cleft lip has improved tremendously from a 
technical standpoint during the past several years. 

The procedures in general use today are modifications of methods used for 
many jmars such as described by Mirault (1, 4), Rose (2), and Thompson (3). 
The Mirault operation as modified and improved by Blair and Brown (5) has 
had wide acceptance. 

The following criteria must be met to have a satisfactory surgical repair of a 
single cleft lip: 

1. Accurate skin, muscle and mucous membrane union. 

2. Symmetrical nostril floors and vertical nostrils. 

3. Symmetrical vermilion border. 

4. Slight eversion of the lip. 

5. A minimal scar which, by its contraction, will not interfere with the ac- 
complishment of the above stated requirements. 

We have in the past tried all of the commonly accepted methods for repair of 
the single cleft in an attempt to meet the requirements for a good result. The 
results were not consistently good, due principally to factors beyond the surgeon s 
control, namely — scar contraction which would distort the vermilion line and 
failui'e to maintain eversion of the lip even though it had been attained on the 
operating table. Many of our excellent lip repairs, therefore, required minor 
secondary corrections. 

Three years ago many of us were privileged to attend a dry clinic presented by 
Dr. A. B. LeMesurier of Toronto. He showed a large group of postoperative 
single cleft cases in whom the results met all the requirements for an ideal lip 
repair. The uniformity of his results in all age groups from infancy to adult life 
inspired the author to attempt to duplicate his results. This report represents 
an experience with seventy cases. The first cases were done according to a 
pencil sketch made from a diagram Dr. LeMesurier presented to demonstrate 
his technique (9). 

The principles employed by LeMesurier were apparently first described by 
Hagedorn (6, 7) in 1884 and modified by him in 1892. Hagedorn’s method was 
devised to accomplish what his colleague, Konig, had attempted to do in order 
to obtain a zig-zag closure to prevent scar contraction. Hagedorn’s method has 
obviously had little modern day application. References to his work are dif- 
ficult to find and infrequently discussed. 

We have attempted to simplif 3 ’^ and somewhat standardize this method in 
order to make it applicable to all single cleft lip repairs. The method appears 
geometrically difficult but, actually, it is less complicated than attempting to 

■ Presented at the Seventeenth Annual Meeting of the American Society of Plastic and 
Ueoonstructive Surgery, White Sulphur Springs, West Virginia, Nov. 20, 1948. 
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5 

FlO. 2. IlAOEDOnN's Modifieu Ofbration 

CkL ^ 1 ? l/w4orn: Die Operation der Haecnscliartc mit Zickzacknacht. Ccntralld fdr 
19 : 281 - 285 , 1892 .) 

small triangles in the vermilion and elsewhere on the lip to accomplish with 
Uncertainty what this procedure accomplishes consistently. 

LIP TECHNIQUE 

!• The lines of incision are marked with dye and key points arc pricked with a 
^(^edlc dipped in the dye. 
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2. X is an imaginaiy point in the floor of the nose at the mucocutaneous junc- 
tion. 

3. The line A'B‘ is estimated at approximately one-third to one-half of the 
normal length of the lip. 



Fig 3 Opehatiox .as Practised by Author 

4. The line XB‘C' is marked. B"C‘ is made equal to A*B‘. It is noted that 
the line A'B' passes at a point where the vermilion border is of noimal thick- 
ness. 

5. The triangle ABC is drawn with AB equal to A*B' and BC equal to B'C • 
The size of the triangle depends upon the degree of angulation of the media 
side of the cleft from a vertical line. The greater the degree of angulation of the 
medial side of the cleft the smaller the triangle. It is usuall}" made somewhat 
smaller than will be needed and enlarged as the situation demands. The line 
CX is drawn to permit excision of all mucous membrane on the medial side of the 
cleft. 



ni pvin or UMLmR.\L cu rr lip 
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G Tile lip IS sop'imtcd from jts attochmcnts to the ma\jlJa as needed for 
adequate rclavition 

7 Incisions aie then made The authoi iisimlh incises the line B’C‘ a few 
millimeters short of tlic point C* This mrision can then lie extended as neces 
8ar> 

8 T he line AB is incised When a small hook is placed at C w ith lateral trac 
tion, the line BC can be judged for correctness of angulation and the angle A.BC 
can be mcrea'=ed or decreased to make U closelj approxim itc a light angle to 
accommodate the rectang:ular flap A*B‘C' 

9 Skin and mucous membrane edges ate undermined shghth for accurate 
suturing 






FlO 4 OpFRATIOV FOn CoRflECTlOH or ^.05>TarL XSYMMBTm 


10 Flap A’B’C* IS sutured into triangle ABC witli one 0000 plain catgut 
suture to approximate the muscle cr One or tw o similar suturci. approximate 
the muscle layer above this flap 

n AA* arc then approximated accurately with a hne suture T he remainder 
of the closure of skin and mucous racmbianc is made w ith fine suture material of 
the surgeon’s choice 


THE hOSE 

We have for years practiced the theory that llic management of the single 
cleft lip IS inadequate without a simultaneous coirection of the associated nasal 
deformity Wc formerly employed the technique of freeing the skin from the 
lower lateral cartilage through an internal alar mci-ion to permit the cartilage 
to shift into more normal position and allow the skin to adjust it<self over the 
repositioned cartilage Packing was used to aid m holding the shape of the 
cartilage jjj the readjusted position It became ei idcnt, liowevtr, after adopting 
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a different method of lip repair, that our nasal corrections should also be made 
more uniformlj^ satisfactoiy. A few changes in technique of this procedure 
suggested bj’’ my preceptor (8) according to his method of doing a rhinoplasty 
have resulted in nostrils which are more consistently normal. 



Fig. 5. Preoperative and Postoperative Photographs of Incomplete Cleft Lip 


Treated bv this Method 



Fio. 6. Correction of Incomplete Cleft Lip 


NOSE TECHNIQUE 

The following are the steps we now use for correction of nostril asy'itimetr} 
associated with a single cleft lip deformity: 

1. Make an internal alar incision 2-3 mm. inside the nostril margin, extending 
the incision down the full length of the columella at the mucocutaneous 
junction. 

2. Separate the covering skin from the cartilages of the nose, using a small 
needle holder or a mosquito hemostat. 

3. Make a scissors cut through the cartilage and lining at the point where the 
lateral crus of the tip cartilage should normally bend to join the media 



KLP\IU Ol- UMLATtUAL CLEFf LIP 


149 


crus Place one blade of a small scissors between the cartilage and skin as 
far as the distal end of the nasal bone Hold tlic scissois so that the other 
blade closely hugs the septum Cut the cartilage and lining with the 
seissora m this position 


^ ir*" 

U) 


CoRRFCTiov OF Incomplete Cleft 1 ip 




Fio 8 Correction or Complete Cleft Lip 

4 The affected nostril can non be adjusted to eloselj mate), (hp opposite 
side The ncccssarj width can be excised to make both nostrils match 
if there is an e\ce»si\e amount o car i age an attached lining extending 
below the incision 

o Approximate the \\ound edges wit * ures 
G Fold a piece of Y iodoform gauze ® ® ^ to the shape of d'*" 

opposite nostril and insert into the nostril, mould, ,na> 

apposition with tlic skin *i « ♦! /,.» 

7 Apply a collodion gauze strip oxer the tip of the nose nnd .mother h-'" 
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the tip attached to each ala and the columella to hold the gauze roll in 
position. 

The skin sutures are removed from the lip on the third postoperative day 
and are replaced by a collodion-gauze dressing. This dressing is changed as 
needed for ten days. The gauze roll is removed from the nostril in four to six 
daj's. The collodion-gauze nasal dressing is maintained during the entire dress- 
ing period, "^^ermilion and buccal mucous membrane sutures and those in the 
floor of the nose are removed in eight to ten days. 



Fig. 9. Correction of Complete Cleft Lip 
DISCUSSION 

The objections to the use of this type of lip repair are few and are far out- 
weighed by the advantages. The triangle made on the medial side of the cleft 
cuts into the philtrum. This does not appear to influence the quality^ of the 
result. The amount of tissue which is discarded appears great at first glance, 
but careful analj'sis of this tissue reveals that it is not satisfactory^ for utilization 
in the repair, nor is it necessary to effect the repair. Satisfactory eversion of 
the lip is a consistent end result. The right angled offset line of closure is one 
which offers far less opportunity for scar contraction which so frequently dis- 
torts an excellent repair done bj' other methods. Wherever a result has been 
unsatisfactory in this series the cause can be attributed to the surgeon’s failure 
to make accurate adjustments at the time of closure and not to scar contraction 
during the healing process. 

The Hagedorn-LeMesurier method has been very useful to us in the correction 
of secondary cleft lip deformities. It is particularly useful in these cases be- 
cause eversion of the lip is so often the objective. The other features which 
make it a useful procedure for primary^ repair are also applicable to its use m 
secondary corrections. 

CONCLUSIONS 

1. A revival of an old method for single cleft lip repairs as originally done by 
Hagedom has been presented. This work rvas inspired by an observation of the 
excellent results obtained by LeMesurier. 



m \ln OF LMLITLIUL CILFT LIl 


151 



Fro 10 Connj < TioN OF SrcoND\RY Cl L>T I IP DEFonitiT^ 



Tio 11 CoRuitTiov 01 Sfccosi>\nY Cleft Lip Defokmiti 

2 Ihc method of Hagcdoin h is been shghtlj modified, aiming toisaid 
Phficatjon and standaidiz ition for widei application 
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3. Cutting the philtrum does not appear to interfere witli the excellence of the 
results. 

4. Good lip eversion is invariably obtained. 

5. Poor results due to linear scar contraction are largely eliminated. In this 
series the poor results have been due to the surgeon’s inaccuracy in the finer 
details of approximation. 

6. If a linear scar on the lip is a stigma of the classical cleft lip operation, this 
factor is eliminated. 

7. The nostril adjustments are made at the time of the lip repair. A slight 
modification has been made in the routine procedure for nostril adjustment with 
an improvement in end results. 

8. The method is useful for secondary lip corrections. 
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MANDIBULAR RECONSTRUCTION, WORLD WAR II 
T. G. BLOCKER, JR*, M.D., F.A.G.S. 

Oatveston, Texas 

ROY A. STOUT, Coi.., D.C., U. S. Abut* 


The technique of mandibular reconstruction following nonunion of fractures 
or loss of bone originated during the first World War. Ivy, in 1920, reported a 
preliminary series of 103 cases performed by American workers using a variety 
of source materials. Although at that time only sev^en cases of iliac grafts had 
been submitted, this technique of repair of bony defects of the lower jaw never- 
theless rapidly became popular and by World War II was in most instances 
preferred over other Ijiies of operation. During the period between the two 
wars experimental and clinical experience with cancellous bone gave abimdant 
evidence of its superiority to cortical bone. The iliac crest in addition to pro- 
viding a large amount of readily available cancellous bone w'as found to be 
particularly suitable for use in mandibular restoration because it may be readily 
shaped to conform to the normal contour of the jaw and may be cut to make 
a foundation of suflficient width for support of a dental prosthesis. 

In an attempt to survey cases of bone grafts to the lower jaw performed on 
service personnel in World War II, statistics have been collected from as many 
Army and Navy Plastic Surgery Centers as possible. The following workers in 
this country have submitted data: Brown, Cannon, Davis, Peterson, Lischer, 
Moore (Valley Forge General Hospital); Greeley (Oak ICnoll Naval Hospital); 
W. B. Macomber (Dibble General Hospital) ; Tanzer (Bushnell General Hospital, 
Cushing General Hospital); Webster (Naval Medical Center at Bethesda, 
Maryland); D. W. Macomber, Karleen (O'Reilly General Hospital); Martin 
(Northington General Hospital, Percy Jones General Hospital); Soderberg 
(Crile General Hospital, Percy Jones General Hospital, Valley Forge General 
Hospital); Kirkham, Mills, and Tennison (San Diego Naval Hospital); Schuess- 
ler (Beaumont General Hospital); Straatsraa (Brooklyn Naval Hospital); 
Steffensen (Newton D. Baker General Hospital); Blocker, Cronin, Stout, Weiss 
(Wakeman General Hospital). These men have reported a total of 1,010 
mandibular bone grafts performed in the last six years. The majority of cases 
were handled between 1944 and 1946 during the peak of activity of the various 
plastic centers. 

Statistics which appear in the table below are in many cases estimates rather 
than accurate reports because of lack of access to records. It was particularly 
difficult to obtain figures on complications, and lack of follow-up may be re- 
sponsible for a higher percentage of primary take than should actually be the 
case. 


* Presented at the Seventeenth Annual Meetio 
Reconstructive Surgery, White Sulphur Springs, 


B of the American Society of Plastic and 
West Virginia, Nov. 20, 1&48. 


153 



154 


T. G. BLOCKER, JR., AND ROT STOUT 


Sources of Graft, World War I (U. S Casualties) (Ivy) 

Pedicled graft from mandible 31 

Ramus sliding 3 

Osteoperiosteal from tibia 38 

Crest of ilium 7 

Cortex of tibia 17 

Rib 6 

Oo-bone 1 

Total 103 

Operative Results, World War I (V. S. Casualties) (Ivy) 

Number of cases of primary union 78 

Number of partially successful 8 

Number of failures 14 

Number of doubtful results 3 

Total 103 

Percentage of primary take 76 

Sources of Grafts, World IFar II 

Ilium 836 

One-piece with or without chips 823 

Chips alone 13 

Rib 161 

Tibia 23 

Total number of mandibular grafts 1,010 

Operative Results, World War II 

Number of cases of primary union 917 

Number of failures, partial or complete 93, 

Number of failures regrafted successfully 68 

Percentage of primary take 90.7 

Percentage of final take 97 

Operative Complications, World War II 

Complications 

Deaths 5 

Pulmonary embolus 2 

Anesthetic death 2 

Alcoholism 1 

Drainage 90 

Hematomas 4 

Opening into oral cavity 27 

Complications of Donor Site, World War II 

Superficial drainage 75 

Hematoma 30 

Suppuration 2 

The largest series of cases were reported at O’Reilly, Valley Forge, Dibble, 
Beaumont, and Wakeman General Hospitals. As may be noted from the table, 
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rib grafts were used in 14.9% of cases. They were most popular at Valley 
Forge and Dibble General Hospitals. Two were performed at O'Reilly, four at 
Cushing, three at Beaumont, and three at Oak Knoll. Osteoperiosteal grafts 
from the tibia were employed in two per cent of the cases. These were reported 
from Dibble, O’Reilly and Cushing General Hospitals. All other centers em« 
ployed the ilium as the solo source material for bone grafting to the lower jaw. 

The time of operation based on last evidence of drainage averaged among the 
various surgeons from three to six months. Earlier grafts were performed as a 
general rule by Macomber and Karleen at O’Reilly, and also by Straatsma and 
George Webster. It was felt by most workers that better results were obtained 
in grafts for appreciable bone loss when operation could be delayed for at least six 
months. 

Material used for internal fixation of grafts was in most instances stainless 
steel wire. There was occasional use of tantalum wire, and vitallium plates 
and screws were employed in a few cases in the San Diego Naval Hospital. 
Equally good results were obtained with all types of fine suture material: catgut, 
silk, cotton, nylon, and stainless steel wire. During the last year of the war 
many workers, the author included, began to feel a marked preference for wire, 
which, being absolutely inert, provokes no local foreign-body reaction in the 
tissues. 

The majority of bone grafts were performed under general anesthesia with 
endotracheal gas, oxygen and ether. At seven centers a combination of spinal 
anesthesia, high mandibular block and local novocain inBltrstion was used with 
good results. In the opinion of the writer the latter method was far more satis- 
factory than trusting endotracheal anesthesia to an army technician. In addi- 
tion it had the advantages of minimizing post-operative complications and of 
giving a clearer working field because of tbe hemostatic properties of the novo- 
cain-adrenalin solution. 

Routine chemotherapy was employed in most hospitals, both pre- and post- 
operatively with tendency to use larger dosages of penicillin during the latter 
part of the war as this drug became more plentiful. Following results borne out 
by Pulaski’s experimental work, we have also employed streptomycin in addition 
to sulfadiazine and penicillin in our p(wt-war series of cases. 

The average period of complete bedrest after operation was from five to ten 
days, depending upon discomfort at the donor site. In many instances patients 
were ambulatory before this period cither with or without permission of the 
surgeon. Splints were left in place for a period of from six to eight weeks as a 
rule, with an additional two to four weeks if required for complete clinical 
union. 

As mentioned previously, tables of statistics given in this paper are incomplete 
so far as follow-up examination is concerned. During the past eighteen months 
we have attempted to study late results in detail on a total of eighty patients on 
whom operation was performed at Wskeman during the war and at either Percy 
Jones or Valley Forge General Hospital on a civilian consultant basis since 
December, 1946. At the present time in this group a total of nine primary 
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failures, 11.2% must be reported. This corresponds to the 11.9% of primary 
failures reported by W. B. Macomber in a recent article and also to the 11.8% 
reported by the group at Valley Forge General Hospital where there was an 
opportunity to have patients return for repeated examination. Of the seven 
cases of ours in which tantalum trays were employed to give contour in angle- 
to-angle loss of bone, four have been removed because of drainage from the area 
or for non-union. In only one instance was it necessary to remove the bone 
graft. All nine cases have been successfully regrafted so far as may be judged 
by clinical evidence of union and reports from the patients themselves.- The 
most important factors in partial or complete absorption of mandibular trans- 
plants appear to be a combination of infection and failure on the part of the 
surgeon to provide adequate soft-tissue covering in those patients with massive 
avulsion wmmds. At least in our experience we feel that one-piece block grafts 
of pure cancellous bone from the ilium produce the most satisfactory results 
from the standpoint of both contour and function. 

Fixation and immobilization of mandibular fragments varied considerably 
according to the size and character of the defect, position of teeth and state of 
occlusion. In edentulous jaws we employed before and after operation a modi- 
fication of the Gunning splint. With one edentulous fragment and the other 
containing teeth, the latter should be kept in occlusion by a flange splint during 
the waiting period. At operation the edentulous fragment, liberated on all 
surfaces, was brought into proper position and maintained by a wire through the 
angle or ramus of the jaw which protruded through the skin and was attached to a 
bar coming around the face from the intra-oral splint. Where both fragments 
contained teeth, a cap-metal splint with rigid cross bar was employed pre- 
operatively, and at the time of insertion of the graft two interlocking cap-metal 
splints were employed. Toward the end of the war we found that we could 
utilize simpler devices for fixation to great advantage and often maintained 
occlusion with the use of multiple-loop wiring and elastic traction on tooth- 
containing fragments. 


CONCLUSION 

The second World War gave rise to a large volume of cases requiring mandib- 
ular bone grafts, and the advice of the surgeons who initiated the technique m 
World War I has proved of great service to workers in every plastic surgeiy 
center. There have been many patients with massive avulsion wounds of the 
lower face, and their survival may be attributed to the availability of well- 
trained technicians among service personnel and the use of plasma, blood trans- 
fusions and chemotherapeutic agents. Equally good results have been obtained 
in smalt defects using both rib and ilium as the source material for grafting. 
For the relief of extensive loss of bone we feel that large block grafts of pure 
cancellous bone from the ilium provide the most satisfactory material for opera- 
tive repair. We cannot escape the fact, however, that there are no short cuts 
to achieving successful results in any bone grafting procedure. 



CANCELIOUS ILIAC EONE IN DEPRESSIONS OF rORCHEAD, NOSE 
AND CHIN* 

DOUGI \S \\ MACOMBrU U D 
Renter, Colorado 

Dependability of cancellous bone grafts as supporting ti‘!!>ue for contour defects 
of the face has ^\on enthusiastic lojaltj of many surgeons A number of us are 
indebted to our English colleagues wlio were perfecting this technic and teaching 
the method of its use during the recent nar Time seems not to detract from 
earl} impressions of Us great utilitarian \aliie, but clearer definition of mdica 
tions for its application and limitations is now possible In ordei to appraise it, 
we should compare it w ith other tissues U‘5cd m comparxble defects By common 
consent, the majontj of workers liave abandoned foreign substances — as ivory, 
acrjhc, metal Autogenous and homogenous cartilage grafts are accepted, the 
choice depending upon con\enience, time, facilities, experience and usiull> 
discussion with the patient In some instances both arc used, as m Dr Lyndon 
Peer’s mixture of preserved cadaver cartilage and fresh autogenous cartilage 
diced and used m the same defect My owm preference is for autogenous tissue 
whenc\er circumstances permit and the added surgerj is not dangerous to the 
patient I shall make no attempt to depreciate the usefulness of cartilage, 
eapeciall} in the nose and smaller depressions where rigid support is not essential 
Howevci, I behove that bone provides a superior replacement for bone and the 
ultimate results m correction of depressions of forehead, malar compound, and 
chin more nearly simulate the original anatomical structure 
Procurement of line bone is commonly thought of as a foimidable operation 
Indeed, it is a fair sized responsibility when a large block of bone with or wntliout 
cortex IS required, as for a mandibular graft There ha^e not been any impor 
tant complications in mj own expenence or in that of others, to my knowledge 
only a small or moderate amount of cancellous bone is required, its pro 
curement maj be a simple mattex Local anesthesia is adequate, and consider 
able bone may be removed through a very small incision ^Vhen the iliac crest 
exposed and a plug of its cortex removed, sufficient bone maj be scooped out 
"dh a small strong sharp curct If more is required, any desiied length of the 
crest IS unroofed w ith a sharp half inch cliisci Blocks or chips of bone are then 
removed with flat slightly curved chisels or gouge In this manner, the outer 
fable IS not turned down and muscles of the thigh do not cause motion in healing 
parts during convalescence Postopentivc discomfort is thus minimized 
Bleeding and liomatoma are avoided b> packing the marrow cavitj vMth ox>cel 
•^r gelfoam Drainage of the wound is not necessary 
Survival of cancellous bone grafts docs not depend upon actual contact vuth 
bleeding bone, but placement in a bed of good vascularitv is mandator} Thus 

5 Presented before tJie Scn cntcenth Annual Meeting of the American Societj of Plastic 
and Ueconstructivc Surgerj at Sulphur Springs ^^est ^n , November IS i04S 
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Fig 2. Tr<.um.\tic Depression or Glabellar Region Corrected bv Molded Chips 
AND “Crujibs” of Cvncellocs Iliac Bone 

the graft m ill be attached within a few daj'S in a depression in the skull, upon 
orbital rim, nasal bones, or chin if applied firml3’- against freshened bone or 
periosteum. However, if the graft is meielj' laid into soft tissues it ma}' grad- 
uallj' disappear. Rate of disappearance, of course, is variable but seems to be 


Fig. 1. Traumatic Saddle Xosb Requiring Support of Dorsum and Columelw 
Graft entirely cancellous except one side of columellar strut 
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Fig 5 Congenital Maldevelopment of Nose and Maxillae 
Mid columellar incision was adequate for insertion of bone into dorsum and columella 
of nose and upon periosteum of maxillae 





Fig. 6 Chin inadequate, Contrasted xvith Other Favorable Features 
Correction with one block, grooved to preserve a characteristic mid-lme "dimple m 
chin, and several small pieces of cancellous bone. 


directly lelated to viability of adjacent tissues, to piessure, and to motion. 
For example, two female patients agreed to return for suriender of unused bone 


CNNCFLLOUS ILIAC BONL 


lol 


lioirded m subcutaneou'? abdominal fat following correction of saddle novo 
Much to mi displeasure, pieces of bone readil> palpable a month after operation 
had disappeared six and ten months later In tontradistinction postoperituo 
obaciaation in two male patients showed persistence of hoaided specimens 
One was r-unoved and sectioned after two and one half months theie had been 
no reduction in size and the pathologists described the bone as surrounded on ill 
sides 1)\ capsule or coitcx and sections showed new bone beneath the fibrous 
iniestment Ihe other patient was been after twentv months The block of 
bone w^s grosslj the same size as when it was implanted \ raj showed dense 
cortical iiuestment, less dense central portion, and was described os re'K:mbhng 



Tic 7 CoNfEMTM IlLTnu«iiov or Chin Occiusion SATisrACToav 
Corriclni possibb o\cr corrected bj pieces of iliac bone %arMng in size and molded 
bj digital pressure Incidental rhinoplastj ciilianccd fin il resuU 

a motaearpal bone Ihe piticnt was not a>ailablc to suircndcr tlie bpetimen 
for micio'icopic stud> Absorption of the bone m the females and pei-sistenco in 
the males was probablj due to difTercnce of its ciuiionmcnt soft globular oily 
fdt on the one liand, firm fibrous fat and fa'-tia on the other Similirly, grafts 
upon an old ab&ccsb site or nasal '^eptum ma\ not become firmly fixed, dimmish 
m size, but ha\ e not disappeared Those placed upon bro id areas of ‘ roughed 
up” periosteum have been fiion almost at once, retaining their original size and 
shape indcfimtclj In two cases of receding chin that were o\ er corrected, sec 
ondarj operation has been indicated to reduce the size of the graft after a ycir 
Depressions from trauma often picsent a st ir m ocerlying skin which can be 
rc opened or excised to permit preparation of the recipient site and insertion of 
the bone In others, wlien the surgeon maj piepare the bed blindh thiough a 
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more remote incision and is sure of hemostasis, bone chips or “crumbs” may be 
inserted with a small spoon or spoon-curet. Perhaps Dr. E. H. de Heine’s 
chondrojet would possess the same advantage which the author describes for 
its use in managing diced cartilage. In the earlier cases it was thought that a 
single block, usually surrounded by many small bits of bone to avoid dead 
space, comprised the proper architecture. More recently, however, only small 
bits have been used. An estimated bulk is carefully placed in the recipient site, 
the base of which has been scraped with a sharp curet and about which local 
tissues have been freed onlj' enough to facilitate packing of the bone. Digital 
pressure will then shape the mass as one might manipulate so much clay. When 
it is determined that the bulk is correct, the wound is closed without drainage 
and final molding performed. The dressing consists of moist cotton, dental 
wax, or molded material of one’s choice. Usuall 3 ’ there is no need, for pressure 
after seven to ten days. 

Cortical bone is used only when rigidity is required as in a columellar strut or 
graft for ununited mandibular fracture; in those instances a minimum amount is 
left on one side in order to leave as much cancellous bone exposed as possible. 
Wire fixation is used only when required, as in fixing the cancellous side of a graft 
in contact with freshened ends of mandibular bone. 

In such cases, later removal of the wire is elective. 

Figures 1 to 7 illustrate several cases in which cancellous iliac bone was used. 

CONCLUSIONS 

1. Cancellous iliac bone has given superior results in correction of depressed 
skull and facial bones. 

2. Procurement of the bone is possible with local anesthetic; small or moderate 
quantity is available through a hole or trap-door in the iliac crest. Minimum 
trauma is followed by little postoperative discomfort. 

3. Cortical bone is used only where rigiditj' is at once required. 

4. Wire fixation of the gi'aft is not needed in the majority of cases. 

5. The grafts became promptlj"^ fixed, are permanent, and retain their original 
dimensions when placed in vascular tissue, not necessarilj^ in contact with de- 
nuded bone. 

6. Cancellous bone disappears, is partially absorbed or replaced by fibrous 
tissue, when imbedded in fat or placed in a defect where circulation is poor. 
Motion will inhibit or impair its attachment and encourage its absorption. 

7. In some cases of saddle nose where both dorsal and columellar supports 
are required, bone grafts may fulfill the requirements at least as well as autoge- 
nous and more dependabty than preserved cartilage. 

8. A minimum incision at the iliac crest is a lesser surgical undertaking for 
doctor and patient than one over the costal cartilage. 

9. Cancellous bone grafts are more firm and anatomicallj’^ correct than card 
lage grafts for replacement of maldeveloped, depressed, or destro3'ed facial Done. 



FUNDAMENTALS IN THE SURGICAL TREATMENT OF 
MANDIBULAR PROGNATHISM 


CARL W. WALDRON, M.D., DD.8., CONRAD I. KARLEEN, M.D., and 

CHARLES A. WALDRON, D.D.8.* 


Surgical correction of inan<Hbular prognathism has become a commonplace pro- 
cedure, and numerous methods and techniques have been described and published 
in recent years. It is a fact that most patients with this deformity are interested 
primarily in improving their facial appearance rather than in having a poorly 
functioning or nonfunctioning dental occlusion changed to one that is wholly ac- 
ceptable. This, however, docs not relieve the surgeon of his responsibility to se- 
cure both cosmetic improvement and a maximum degree of restoration of dental 
function. 

Well-considered preoperative examination, study, and diagnosis are essential 
to these ends for it is axiomatic that in each individual ease a method or tech- 
nique may be selected that is at least slightly preferable and frequently much su- 
perior to other methods that might be employed. In cases where either an 
osteotomy of the ramus or a resection of bone from the body will result in a 
satisfactoiy occlusal relationship, the individual preference of the surgeon for 
one technique may outweigh any slight advantage of the alternate technique. 

It is our feeling that elective surgery of this type justifies but one type of surgi- 
cal technique — the best that can bo offered — an exact open view control of both 
proximal and distal fragments after division of the mandible. Blind division of 
the ramus or of the condyle neck (Kostecka’s method) is based on the fact that 
most of the displaced fractures of the ramus and condyle of the mandible heal 
without functional disability. Blind division does not meet the fimdamental re- 
quirements of exact surgery of bone for the upper fragment may be forced back- 
ward when the body is repositioned. Consequently after the removal of inter- 
maxillary fixation, the upper fragment may be pulled forward by the external 
pterygoid muscle with resulting slight or greater recurrence of the prognathic de- 
formity with or without opening of the bite. Furthermore, in blind division of 
the bone severe hemorrhage may occur necessitating exploration and ligation or 
deep ribbon gauze packing. Displacement and lack of effective contact of the 
fragments may occur ot the time of surgery or subsequently due to the pull of the 
temporal or external pterygoid muscles. 

The preoperative examination and records should include profile and full face 
photographs, a 6-foot direct profile and lateral jaw roentgenograms, and alginate 
impressions of the upper and lower tectli from wliich casts arc made of dental 
stone. Duplicate sets of casta are desirable. A third plaster cast of the lower 
teeth which may be sectioned readily will prove useful in determining whether 
removal of sections from the body of the mandible will afford os satisfactory oc- 
clusion of the teeth as would a ramus osteotomy. 


» Presented at the Seventeenth Annual MecUog of the American Society ^Pl^Uc and 
Reconstructive Surgery. White Sulphur Spnngs, West Virgims, November 20, 1W8. 
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By means of a face bowthe cast of the upper jawis mounted in a special artic- 
ulator in proper relation to the temporomandibular joint and the Frankfort 
horizontal plane. The cast of the lower teeth is placed in relation to the upper 
cast by a transfer wax bite from the patient. Vertical and diagonal marks are 
then made on the teeth of the upper and lower casts and rechecked Avith the pa- 
tient’s own teeth. The lower cast is then moved to the desired occlusion, and the 
indicated set-back measured and recorded for each side. Any indicated eleva- 
tion or depression of the incisor or molar region is measured to determine the 



Fig. 1. ABTICUI.ATOB Used fob the Pbeopebative Study and Selection of the 

Opebativb Site _ . 

A. Cast of the upper teeth mounted in correct relation to the temporomandibular joint 
and Frankfort plane. 

B. Horizontal platform for cast of lower teeth. Duplicate plaster casts of the lower 
teeth may be sectioned in the bicuspid molar region and a portion removed to establish the 
required setback and amount of bone to be excised at operation. 

C. Forehead wire parallel to Frankfort plane used for recbecking accurate mounting of 
cast of upper teeth. 

angle of division of the ramus. Sections are removed from the plaster cast of 
the lower teeth to establish the desired occlusion. By replacing the anterior seg- 
ment in its prognathic position, the spaces between it and the posterior segment 
on either side are measured to determine the size and shape of sections of bone to 
be removed from the body of the mandible, should this method be chosen. 

It is our concept that no one method of surgical approach is indicated for all 
cases of prognathism. A thorough study of the casts of the teeth may show that 
either osteotomy of the ramus or resection of bone from the body will give a good 
result, or that either method may be contraindicated under certain conditions. 
We feel a thorough study of the casts is the all-important preoperative considera- 
tion in determining the best method of surgical treatment. Most important is 
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the occlusal relationship in the molar region. In some patients the horizontal 
occlusal position of the lower teeth is as much as the mesio-distal diameter of 
one or two molar teeth (2 cm.) anterior to its normal occlusal relationship. In 
such cases the excision of a section of bone from the tooth-bearing area of the 
mandible with setting back of the anterior segment to further shorten the occlu- 
sal surfaces is definitely contraindicated except in cases of marked under devel- 
opment of the maxilla. Excision of a section distal to the molar teeth does not 




Development 


shorten the dental arch and would be satisfactory as would a ramus osteotomy. 
The choice might depend upon the position of the angle and the desirability 
of moving it backward to improve a long, obtuse, forward positioned angle. 

In a largo percentage of the prognatluc patients ^\^th a full complement of 
teetli, the fitting together of duplicate casts will reveal a remarkably good occlu- 
sion which leads one to believe tlmt the pattern of growth of the mandible and 
maxilla has been disturbed but slightly by the factors producing the prognathism. 
In such cases we feel the surgical division should be behind the second molar 
tooth, cither a resection in the third molar-retromolar region or a ramus oste- 
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otomy. It is notable that most young adults of today have a full complement of 
teeth in good condition which increases the responsibiliby of the surgeon to secure 
the best possible occlusion. 

Study of the casts may demonstrate that a moderate amount of orthodontic 
treatment before surgery will improve the upper arch to make intermaxillary 
fixation more secure and improve the immediate postoperative occlusion. In 
cases where malposition of one or more teeth ■will not interfere ■with effective im- 
mobilization, orthodontic treatment should be postponed until after surgery. 
The preliminary study of one of our patients, who had been accepted for admis- 
sion to West Point, showed the necessity of considerable orthodontic adjustment 
in orderfor him to pass the dental requirements. Orthodontic treatment was be- 
gun before surgery and was continued during the eight weeks of immobilization 
and after removal of the tie wires. He entered West Point, graduated, and 
served in World War II. 

The necessity of careful study of the maxilla cannot be over-emphasized. The 
relative size of the upper jaw in comparison with the lower jaw, the number of 
teeth present and their condition, and potential future service or probable inevi- 
table lossandreplacement are factors influencing the selection of the site and tech- 
nique of operation. One should alwa3m keep in mind the best interest of the pa- 
tient’s future occlusion and efficient mastication. Upper jaws ■with only a few 
remaining teeth may be found much smaller than normal with foreshortened al- 
veolar process ridges and tuberosities. Careful study of the occluded casts will 
determine where a ramus osteotomy would place the posterior lower molars distal 
to the tuberosities to interfere with an artificial denture. In such cases resection 
from the body is indicated where teeth are absent in the bicuspid first molar re- 
gion. When the mandibular molars are present and in good condition, it is more 
desirable to extract the third molars and remove a section from the molar-retro- 
molar region. A long, forward, obtuse angle of the mandible may indicate that 
a ramus osteotomy together ■with the extraction of the third molars will be better 
rom a cosmetic standpoint. 

“ In quite a number of cases where the posterior molar is in a forward position 
the retromolar region and the anterior aspect of the ramus are so close to the tu- 
berosity region of the maxilla that the successful wearing of dentures would be 
greatly handicapped by the lack of a normal denture clearance space. In these 
cases neither a resection of bone anterior to the molar region nor in the retromolar 
region would give the best possible over-all result, and consequently a ramus oste- 
otomy would be indicated. 

' Should the upper jaw be in a retruded position, one must consider whether the 
mandible should be set back the entire distance or to a compromise position to 
avoid retrusion of the chin. If a reasonably full complement of upper teeth are 
present, the lower jaw should be set back to the best possible occlusion even if sub- 
sequent bone or cartilage graft is necessary to give normal prominence to the chin. 
If the retruded maxilla has only a few useful teeth, consideration must be given 
to the optimum position of the mandible in relation to a partial or full denture. 
Consultation with a prosthodontist before surgery should be arranged. 
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The adult bilateral cleft lip and palate patient may present a markedly de- 
formed, retruded, and immature maxilla and prognathism. The forward posi- 
tion of the mandible frequently is found to be both relative and actual when the 
chin-forehead profile is evaluated. Much can be accomplished for these patients 
by setting the mandible part way back. This makes possible the construction of 
a dental restoration (usually an over-denture) which %vill function fairly well, will 
support the lip and look well. Without a set-back of the lower jaw, the e.xcessive 
extra-alveolar leverage of an over-denture set far forward would most surely be 
doomed to failure. Either a resection of the body or a ramus osteotomy is suc- 
cessful in these cases. We have performed ramus osteotomy for eight such pa- 
tients with excellent results. 

Faced \vith the necessity of having all teeth removed and wearing artificial den- 
tures, many older prognathic patients will be doomed to years of unsatisfactory 
dentures unless the lower jaw is repositioned. The need for this should be recog- 
nized before the remaining teeth are extracted for they are most important for 
splinting and intermaxillary fixation after surgery no matter whether body resec- 
tion or ramus osteotomy is undertaken. A common dental condition is that of 
an edentulous upper jaw unth six or seven remaining lower anterior teeth. Prog- 
nathic patients may be seen with this dental situation who have been handi- 
capped for many years by unsatisfactory dentures. In all edentulous patients 
or those to become edentulous, the relative length of the alveolar process ridges 
of the upper and lower jaws should be considered in the choice of the site of opera- 
tion. In mandibles with no excessive comparative length of process, particularly 
in those with an obtuse angle, osteotomy of the ramus is preferable for when new 
dentures are constructed there is a tendency to produce a prominence or jowl 
after body resection is performed. A space of at least 5 mm. for denture clear- 
ance between the tuberosities and the mandibular molars or alveolar process is 
necessary to obtain proper function of an upper denture. This may be evaluated 
on matching the casts and determining the best site of surgery. Additional 
methods of intermaxillary control and fixation are necessary in edentulous pa- 
tients. These include an upper denture splint with buccal tubes in the cuspid- 
molar region to which are attached extra-oral arms to connect with a light head- 
cap. Hooks may be attached to the upper denture splint to which the lower 
teeth (if present) may be secured by wires or rubber bands. In the completely 
edentulous, an occluding lower splint may be constructed and maintained by cir- 
cumferential waring. Further support may be secured by vertex chin bandaging- 
In the exceptional case a Kirschner wire or Steinman pin may be drilled through 
the symphysis and the projecting ends secured to the headcap. 

Open bite malocclusion with a slight or a considerable degree of prognathism 
presents the greatest problem. 

Two types are apparent, each presenting varying degrees of prognathism. 
Matching of the upper and lower casts may reveal that the occlusal planes of the 
lower teeth (with or without minimal grinding of the cusps of certain teeth) are 
capable of being repositioned into an acceptable occlusion wdth the upper teeth. 
The second type presents an occlusal convexity with depression of the incisor re- 
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gjonwhichpreventsocclusal contact of Ihecastsin either themolarorincisorregion 
because of the convexity of the cuspid-bicuspid region. In the second type if the 
molar teeth relationship is less than 1 cm. forward and an extraction space exists, 
swell-planned division of the body with resection of a predetermined section of 
bone (V-shaped, Keystone, or Y-excision) will be more satisfactory, particularly 



Fio. 4. Open-Bite Malocclusion and Pboonathism. Casts Occlude in a Reasonably 
N onMAL Manner. Group III, A 
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when the angle of the mandible is not forward and obtuse. The site of operation, 
in the bicuspid-molar region or behind the second molar, will be governed by the 
same considerations that have been discussed depending largely on the degree of 
prognathism and the best possible occlusion that may be secured. 

If the open bite deformity is accompanied by minimal or no prognathism, oper- 
ation anterior to the last molar teeth is the method of choice, and osteotomy of 
the ramus is usually contraindicated. The plaster cast of the lower teeth should 
be built down to approximate the height of the body of the mandible. It should 



17U 


WALDRON, KARLEEN AND WALDRON 


then be divided and the cut surfaces trimmed until the best possible occlusion is 
obtained. By replacing the anterior segment of the cast in its open bite position, 
the space on ei ther side is measured and templet s ofleadmadetobeusedat opera- 





Fig. 5, Open-Bite MaitOcceusion and Prognathism ■with Convexitt of the Occlosad 
. Plane of Lower I^eth. Gboiip III, B , . , j * i 

The horizontal position of the upper incisors must be evaluated and if too high, dentM 
restorative bridgework may be necessary to make possible an acceptable surgScal resmt. 

A. Occlusal convexity limited to the incisor region. A Y-shaped osteotomy is indjcateo. 

B. Occlusal convexity with moderate prognathism. A Y-shaped osteotomy is indicated. 

C. In cases of occlusal conveidty with marked prognathism, preoperative coMultation 
with the dentist is necessary. An overriding osteotomy of the ramus together with dental 
restorations may be more satisfactory than a Y-shaped osteotomy. 


tion to determine the size and shape of bone to be removed on each side. In se- 
lected cases a long oblique division of the body of the mandible from the buccal 
posteriorly to the lingual surface ■will permit elevation of the anterior segment into 
occlusion with but sh'ght override of the fragments. This can be performed intra- 
orally ivitbout any apparent effect on the inferior alveolar nerve. 
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In the open bite deformity ^th marked prognathism, a careful evaluation of 
the dental casts should determine whether removal of (1) sections of bone in the 
bicuspid-molar region or (2) bone behind the molars or (3) an oblique osteotomy 
of the ramus is the method most likely to produce the best results. 

Kxact preoperative determination of the plane of division of the ramus to effect 
a correction of the deformity without changing the position of the upper condyle 
fragment requires careful study and evaluation of the effect of repositioning the 
jaw upon the divided rami. Horizontal sectioningwould fail for it is obvious that 
the division must be oblique from below forward and upward in order to assure 
contact and union of thefragments andshould pass through the safe area described 
by Hensel. The division should also be oblique from the external surface of the 
mandible upwards to the internal surface to assure an overridingcontact when the 
mandible is set back and the incisor region raised into occlusion. By predeter- 
mining the set-back and establishing it and the override at operation by wiring, 
one can be certain that the position of the upper condyle fragment has not been 
changed to any appreciable degree. The slight overriding of the fragments pro- 
duces no deformity nor postoperative disability. 

Patients \vith cross bite malocclusion and deviation of the chin to one side may 
also be prognathic to a slight or considerable degree. Those with only sh’ght 
prognathic deformity may be corrected by an osteotomy of the ramus or by a sec- 
tion from the molar or the retromolar region. Either method will rotate the head 
of the condyle of the unoperated side, the lateral portion being displaced slightly 
forward and the inner portion slightly backward and perhaps medially. In two 
of eight patients for whom we performed o ramus osteotomy, subsequent tem- 
poromandibular joint discomfort and disability developed on the unoperated side 
necesritating splinting to relieve the joint traumatism. Deviation cases with 
marked prognathism must be operated on both sides by body resection or ramus 
osteotomy according to the indications for either type of surgery. 

It has been stated that a serious disadvantage of osteotomy of the rami and 
“the one most liable to cause difGculty is the derangement of the muscles of mas- 
tication by shifting the insertions of these delicately balanced muscles, throwing 
them out of harmony with each other which may very seriously interfere with 
their function.” 

We have not seen any serious mol-effects in a series of more than eighty such 
operations — some set back as much os f to I of an inch and followed up for ten 
years. Furthermore, this theoretical disadvantage is at complete variance with 
the experience of orthopedic surgeons who feel that muscles are the most adap- 
table of tissues and can be lengthened, shortened, and their direction changed, 
extensors converted to flexors and vice versa with excellent results. While anato- 
mies vary greatly in depicting the direction of the masseter fibers from nearly ver- 
tical to very oblique, it is logical to assume that in most prognathic patients the 
direction of both the masseter and internal pter>’goid fibers is more vertical than 
it would have been in normal occlusion. Making it somewhatmoreobliquedoes 
not throw the muscles out of balance. 

Balanced muscular tonus is that which maintains a part in equilibrium under 
minimum muscular contraction. As applied to the mandible it means the elo- 
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vator muscles are exerting a pull that exactly balances that of the depressor 
muscles plus the force of gravity. Long experience and extensive studies by 
prosthodontists have demonstrated that muscles overextended and stretched 
yond their given length by certain dental procedures will return to that given 
length at the expense of the tissues of the jaws. It is said the external pterygoid 
muscle is of much greater importance in opening the mouth than are the depressor 
muscles that are apparently more concerned with the support of the floor of the 
mouth and function of the tongue. The depressors, however, are able to take on 
increased activity after arthroplasty or low osteotomy for ankylosis, and their 
greatly increased activity is striking when patients with ankylosis attempt to 
open their mouths. 

It is of interest to note how thoroughly the depressor muscles of the jaw be- 
come relaxed when intermaxillary wiring of the teeth is secure. In most in- 
stances speech is practically normal with the teeth tight in occlusion — ^far differ- 
ent from the disturbed speech noted when an individual tries to speak when he 
holds his teeth tightly in occlusion. When the teeth are secured firmly in oc- 
clusion by intermaxillary fixation, it is reasonable to assume the elevator muscles 
also are completely relaxed. This coincides with our experience of having only 
rare displacement complications after osteotomy of the rami has been performed. 
In every such instance we have been satisfied some specific error in technique, such 
as failure of adequate intermaxillaiy fixation, the use of wire where cast splints 
were indicated, or lack of effective postoperative observation (in two instances de- 
liberate removal of intermaxillary wiring by the patient) resulted in complica- 
tions — displacement, recurrence of slight prognathic deformity with or without 
open bite. 

The recurrence of open bite after osteotomy of the rami has been attributed to 
the action of the masseter and internal pterygoid muscles upon the region of the 
posteriorly displaced angle combined with lever action fulcrum in the molar re- 
gion. This quite probably occurs to some degree, but it seems more likely the ex- 
' temal pterygoid muscle might be a greater factor when the upper condyle coro- 
noid fragment has been displaced posteriorly. It is now accepted that the 
external pterygoid muscle is the most important factor in the initial opening of the 
mouth. We have seen open bite after ankylosis osteotomies become corrected by 
the development of a quantitative differential contraction of the anterior fibers of 
the masseter and internal pterygoid muscles. Similarly in some prognathic cases 
where osteotomy of the rami was performed, a slight postoperative open bite of 1 
or 2 mm. has become corrected in a few weeks’ time without any grinding of the 
occlusion in the molar region. 

Of interest is a recent report by Wang-Norderud of 250 patients with progna- 
thism treated by osteotomy of the rami. He attributes the occasional complica- 
tion of recurrence of open bite to the pull of the temporal muscle upon the upper 
fragment, ineffective wiring of the fragments, and insecure or too short a period 
of immobilization of the jaws. This difficulty was most evident after operation 
on open bite cases without prognathism. To prevent this complication, a second 
wire is placed far forward to secure good contact of the ramus and coronoid. It 
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would seem obvious that in such a large series of cases there ■would bo many where 
osteotomy of the ramus would definitely be contraindicated, and it is remarkable 
that reference is made to “the occasional complication.^ 

The author’s emphasis on the temporal muscle contraction as the chief factor 
in displacements seems to be at variance with the function of this muscle. Its 
forcible contraction occurs in the comminution of food after the teeth have ap- 
proximated in occlusion. The Smith-Johnson operation for prognathism dis- 
places the coronoid posteriorly against the condyle base and therefore must tend 
to relax the majority of the fibers of the temporal muscles. 

As previously stated, we do not feel one type of surgical technique is indicated 
for all cases of prognathism or open bite deformity. The proponents of resection 
of bone in the bicuspid-molar region have overemphasized the complications after 
ramus osteotomy which we feel can be reduced to a negligible minimum by care- 
ful preoperative study and postoperative care. Wc do not feel it is of great im- 
portance to perform a one-stage or a two-stage operation along with recess loop- 
ing of the mandibular nen.’e in operations upon the body. While desirable it is 
not of sufficient merit to warrant the additional operating time involved. Our 
experience has been that when the divided inferior dental canal is slightlyenlarged 
on either side of the resection, complete regeneration of the divided nerve is the 
rule. 

In cases of prognathic deformity of more than 1 cm. the excision of bone in the 
molar-second bicuspid region comes so close to the mental foramen that it would 
seem a simpler procedure to uncover the nerve at the foramen and burr out the 
bone to expose the canal thereby having the nerve emerge more posteriorly rather 
than recess looping the nerve so close to the mental foramen. This can be done 
as a one-stage procedure. In one case where the teeth were missing back of the 
bicuspids, we carried out this procedure on one side and on the other resected the 
required amount of bone including the nerve in the bicuspid-molar region. There 
was no appreciable difference in the time of recovery of sensation on the side of 
the traumatized nerve and the side of nerve division. 

Wlien most of the teeth of the lower jaw are present, the greater degree of prog- 
nathism (up to 12-20 mm. of bone) necessitates the extraction of the molar and 
bicuspid teeth if this region is selected for suigery. In cases of marked progna- 
thism it is obvious that a resection in the third molar or retromolar region will 
establish much better occlusion with less deformity. 

CONCLUSIONS 

1. No single method is applicable for the surgical treatment of mandibular 
prognathism. 

2. Such factors as the age of the patient, the number, condition, and potential 
future service of the teeth are of importance. 

3. Most patients have a considerable life expectancy, and the future years of 
comfortable and efficient dental function should be considered in the selection 
of the site of division of the mandible. 

4. With adequate preoperative study, effective splinting and immobilization, 
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and adequate postoperative care, complications are rarevrlien ramus osteotomy, 
retromolar resection, or molar region resection techniques are employed. 

5. Procaine is the anesthetic of choice in ramus osteotomy to permit secure 
immobilization of the jaws before the incisions are closed in order to make sure 
the fragments are in proper poation, usually in butt joint contact. 
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METALLIC IMPLANON AND INTEGRATED 
ARTIFICIAL EYES 

WL’NDKLL L. UCrGHES, M.D.* 

It has been the nim of cvcrj' surgeon whose unpleasant duty it becomes to re- 
move the eye of a patient to provide tlie best cosmetic appearance following the 
enucleation. 

The history of remo\’al of eyes for various reasons goes back many centuries. 
Prisoners were tortured by having their eyes burned out. Simple enucleation 
or simple evisceration (in which latter procedure the contents of the eye are re- 
moved leaving tiic sclera) were standard procedures for many centuries. The re- 
sults were improved by the incorporation of a totally buried implant in each pro- 
cedure. This provided a stump that was quite moveable and had sufficient bulk. 

The artificial eye was (hen fitted into the socket but the results while fairly 
good were defective in two main aspects: 

A. The entire weight of the prosthesis and most of the weight of the upper lid 
were supported solely by the lower lid. For that leason the upper lid frequently 
sagged down leaving a depression below the brow. 

B. The motility of tlieprosthcsis was limited mainly because the movement of 
the stump was not transmitted to the eye itself. There was loo mud: slippage 
between the eye and the slump. Tlic artificial eye was tilted rather than rotated 
by the eye muscles. Dimitry attempte<l to improve the motility by using a 
buried implant that was tiered on its anterior surface and then Imd an artificial 
eye fashioned to coirespond. It was not until Ruedemann demonstrated that an 
implant need not bo entirely buried that any real progress was made. Ruede- 
mann sewed the eye muscles to a plastic implant, tlie front portion of which was 
a plastic artificial eye made to match the patient's other eye. lie originally used 
tantalum wire sutures. This was reported at the American Ophthalmological 
Society (in 1945). At that time the present author suggested the use of a tan- 
talum screen wrapped around the form to which the muscles could be sewn, as 
a means of attacliing the muscles to the eye. This is the present form of eye 
that is used by Ruedemann. It has the serious drawback that if it needs to bo 
changed for any reason, it requires a surgical operation. Tliecyemay be slightly 
out of line vertically or horizontally, sometimes the po.sition changes late after 
operation, there may be some cxoplithalmos or enophthalmos or the color of the 
iris may fade, the size of the pupil may not match the normal eye, it may become 
scratched etc. For these reasons .several integrated implants have been intro- 
duced, stimulated by the work of Ruedemann, in which the eye muscles are sewn 
to an implant in which there is a depression on the anterior surface. A replace- 
able artificial eye with an integrating peg on its posterior surface is then fitted to 
the permanent implant. The eye is supported by the implant rather than by the 

‘ Presented at the Seventeenth Annua! Meeting of the American Society of Plastic and 
Reconstructive Surgeti*, WTiitc Sulpliur Springs, West Virpinia, Mov. 20, 1948. 
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lower lid, and the movement of the implant is transmitted to the artificial eye 
without loss such as occurs when a buried implant is used. 

The different models of the implant are useful for several procedures; 

1. Enucleation. The type of integrated enucleation implant which will be 
shown in the movie is made in the form of a thin hollow Vitallium^ ball with a 
ring around it to which the eye muscles are attached. 

The entire eye is removed, carefully dissecting the tendon of each of the rectus 
oculi muscles. These are then passed around the bar with as much fascia as pos- 
sible and sewn back to themselves. The conjunctiva is sewn around the anterior 
face of the implant leaving it exposed (fig. 1, B). 



Fig. 1. IXTEGRATED VlTALLIUM IsU’LANTS FOR UsB WITH IXTEGRATED ARTIFICIAL EtES 

a. Small type inth 12 mm. body for use late after enucleation. 

b. Enucleation type for use at the time of enucleation. 

c. Evisceration type with anchor bars posteriorly 18 mm. body. 

d. Small evisceration type with anchor bars posteriorly. 

All of these implants have a flat face with depression anteriorly to receive the peg on the 
posterior surface of the artificial eye. 

2. Replacement late after enucleation. "S^Tien it is desired to use the integrated 
type of eye and implant to replace the ordinary artificial eye a smaller model 
similar to the enucleation implant is used (fig. 1 , A) . The eye muscles and fascia 
are separated into four divisions representing the four recti muscles and are simi- 
larly sewn around the attachment bar wdth as mueh fascia as possible and the con- 
junctiva treated as in the enucleation procudure. 

This is applicable whether or not a buried I nplant had been used previously. 

3. Evisceration. The new type of evisceration implant has two anchor bara 
posteriorly" (fig. 1, C and D). 

The evisceration is done in the usual manner by removal of the cornea and the 
anterior opening is enlarged by two radial incisions obliquely situated opposite 
each other to allow the insertion of either the 18 mm. or the 12 mm. implant. Tuo 
incisions are made near the posterior pole to allow for the insertion of the anchor 
bars through the sclera. 

5 VitalHum— product of the Austonal Laboratories, 226 E. 39th St., X. Y. C. 
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In this procedure the muscles are not detached and the motility of the implant 
IS similar to that of the cj e prior to operation Tlie extra ocular muscles can of 
course be adjusted to correct any previous strabismus present 
Integrated with each of these implants a plastic artificial e> e is used on u Inch a 
peg IS placed in the desired location to give the proper position, and the eye can 
be made thicker or thinner to match the fullness of the normal eve The implant 
remains permanently in pi ice but the eye can be removed and changed at wll 
Tlic support provided for the upper hd and the motility of the artificial eye are 
particulaily noticeable in the pictures 

SUMMARY 

Integrated implants and artificial eyes which provide an improved cosmetic 
appearance both static and dj namic are described 
The construction of hollow metal is such that there are no crevices m w Inch in- 
fection can gather as in the case of some implants m which there are separate 
parts of metal and plastic combined There being no plastic of any kind m the 
implant, reactions from buried plastic are a\ oided 
It is too soon to report permanent results since the first of these implants was 
put m only two years ago It will be ten years before results can be definitelj 
evaluated Sonic extrusions have occiiued but the results are so much better 
than formerly that thej arc quite encouraging Even if extrusion of the im- 
plant does occur, it is not serious as the usual buried implant can alutt>8 be put 
in at any time 

A satisfactory stock eje can frequently be chosen from the standard set of 
monoplex eyes provided by the American Optical Company 



REPAIR OF DEFECTS PRODUCED BY EXCISION OF 
TUjMORS in the EYE REGION* 

KERWIN M. MARCKS, M.D. 

Tumors in the eye region offer the same problems and should be treated in the 
same manner and with the same respect as superficial tumors elsewhere and that 
is by complete radical removal in all dimensions, thus making an attempt to 
eradicate the lesion at the first treatment. This was particularly stressed by 
Webster (1). Irradiation, Desiccation, and other methods nill not enter into 
this discussion since the cases presented are those in which the tumor was re- 
moved with Scalpel Surgerj'. It is the onl}’- type, in our opinion, sufficiently safe 
to use in this location. It offers minimal risks to important structures, keeps the 
operative field visualized at all times, and makes possible the removal of the 
tumor in its entirety. It is true that a large majority of cases that come to our 
clinic are post-irradiated. Frequently, we have no historj' of the intensity of ir- 
radiation or other factors that enter into the treatment so that we’re not in a posi- 
tion to condemn irradiation in the treatment for this particular type of tumor. 
We also receive post-desiccated, post-coagulated, and post-operative cases so 
that again none of us are in the position to criticize and to be dogmatic about a 
particular type of treatment employed. For this reason, it is desirable to have a 
congenial group of specialists available in order to participate in making proper 
diagnosis and in suggesting the proper treatment. Fortunately, we operate this 
type of clinic at our hospital. We can onlj' make a plea to the effect that if we 
do not see the tumor initially, we inherit it before it has gone beyond the curative 
ftage. / 

None of us are perfectionists, but we are always striving towards a goal of per- 
section. That is why we should all unhesitatingly co-operate in an attempt to 
appljr the linowledge available to the best interests of the patient. No man is 
too old to accept the evaluation of principles adopted by the j'oung and no man 
too young to respect and to benefit by the experiences and adopted principles of 
the old. 


BIOPSY OF TOMOE 

The safest biopsy of a tumor is the tumor itself with an addition of goodly por- 
tion of normal skin and subcutaneous tissue. In cases of long duration, muscle 
bone, mucous membrane, and adjacent structures maj’^ have to be sacrificed. 

The surgeon should leave the operating room with reasonable assurance that 
he has completely eradicated the tumor with minimal risk to the patient and 
damage to important structures. The cosmetic factor should be taken into con- 
sideration but not at the sacrifice of improper removal of the tumor. With these 
principles in mind, I will attempt to present a variety of cases showing the results 
of various procedures. It is an attempt to portray the type of lesion, the radica 
excision, and the primai^' repair. 

' Presented at the Seventeenth Annual Meeting of the Amcriean Society of 
Reconstructive Surgerj-, White Sulphur Springs, West Virginia, November 20, 15 ho’ 
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rniRfARY ncpvm op defects 

Pnmao’ repair should be in^^titutcd in all surgical excisions of tumors in the 
C}C region. In radical excision, there is bound to be some surface that should be 
covered immediately There is no reason for delayed procedure since observa- 
tion of an open wound in order to sec whether there will be a lecnrrence is not 
essential. The economic factor and the possibility of sccondarj' infections arc 
alone sufficient to warrant the closure of these raw' surfaces 

MATERIAL OP CHOICE 

1, The logical material of choice should be, of course, adjacent skin This is 
practical as regards the small lesions, especially if they show' no evidence of super- 
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applied 

2 shows appcar.inco of region approximately 14 daxs postoperilivcU 

Fig 3 shows condition 6 months following operation No evidence of recurrence. Pa 
tient has no desire to have further surgerj done at this time 

ficial ulcerations. In the small ulcerated lesion, it is still questionable whether 
there chould be any undermining of the adjacent skin in order to close the w ound 
by approximation of the skin edges. I would feel much more secure in applying 
a free graft temporanly. 

2 Shifting of flaps into defects Tins is the next ideal method of approach to 
the covering of the defect This covers cither the immediate flaps or flaps pre- 
viously prepared. 

3 The application of a free graft cither split or full thickness, cut either be- 
fore or after excision of the tumor. In the c«ise of a split graft, we would prefer 
to ii<;e it as frequently as possible m the form of a dressing graft If we cut the 
graft after excision of the tumor, w e make a complete sterile change in the operat- 
ing room and do not touch the eye legion until the tumor aiea is dressed I do 
not feel that w e should use adjacent tissue as a primarj’ repair as long as the apph- 
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Fig 4 Fig. 5 

Case II 

Fig. 4 shows Basal Cell lesion 9 years duration. Irradiation at intervals n ith regression 
of the mass. Repeated ulcerations. Operation consisted of excision of the mass including 
I of the lower lid and approximately f of the upper lid, together mth periosteum and bone 
in the anterior part of the medial wall of the orbit. Orbital contents again retracted lat- 
erally, periosteum elevated on inner orbital wall, and bone examined. Palpebral conjunc- 
tiva of both lids approximated. A split graft from the left arm was then applied over the 
raw area with pressure. (Complete sterile change prior to removal of graft ) 

Fig 5 shows immediate post-operative photograph. Suture inserted in upper hd for 
lateral traction 





Fig. 6 Fig. 7 Fig 8 

Case II — Continued 

Fig. G shows condition on 9th post-operative day. Discharged 11th post-operative day 
with wound completely covered. . 

Figs. 7 and 8 show' condition after separation of both lids and advancement of the lateral 
elements of the lids medially towards the inner canthal region in the form of sliding flaps. 


cation of a free skin graft is practical. Instruments used in excision of the tumor 
should be discarded and re-sterilized. In preparation of the area for excision of 
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Fio 9 1 10 10 

Casl III 

Tig 9 shows ft squamous cell carcinoma of lower li ] Tie opir itjon con'^isttd of com 
p!ctee\ci8ioii of tl c lower litl iml immediate ftptihcation of the Hughes (4-0) Procedure for 
pnranrj repair 

Ii( 10 shows the condition 7 daas post oiicraluolj with tl e skiu of the lower lid sup 
plied by tid\anccment from the check 



1 10 11 Pio 12 

C^sE III— Continued 

1 iR 11 shows condition after release of lids 11 ere is a definite ectropion the result of 
insiiflicicnt skin prc\iousl> advanced from clittk 

I ig 12 shows Iht final result follow me apphciti m of n right supr iclaviculur full thick 
ness graft to lower hd 




Case IV 

chee'lf ai\d mm'r carcnom.i involving left loner eyelid and skill of 

Dimnlo' RnHiiim trooJ^ region History covers period of 10 years beginning with small 
had a%4 u years ago w hich did not seem to heal the area Patient also 

membrmo of complicated the diagnosis. Approximately i of the mucous 

lid skin of flip appeared uninvolycd Under novocain anesthesia, the loner 

mucous memhr .np A^f i",'!?'' c^inthal region nas excised, left approximately J of the 
membrane A sn?if Vit 

the ran area sraft nas removed from the left upper arm and sutured in place over 

Fig 14 shons condition 7 days post-operatively, graft intact, loc.al condition satisfactory 



Figs 

closed 


Fig 15 Pio. 15 

Case IV — Continued 

15 and 16 show condition .iftcr release of Jids. Fig. 15, ej'e open and fig .16j c>c 
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1 ir 17 Tio IS 

\ 

1 1 ^, 17 shows u fuu^ itJiife ulctr iU«l miss wilh a <li itnobis ns a 1 is il cdl c tun jnia in 
J 0 l\in|, Jh( uuitr cantli il r».i,jya u d approximuti l\ tht nintr porli >n < f In th upper and 
lower ltd Umli r 1 (k al no\c r un imesti t si i tlic ci lire ulcer arc i w is i seised including i 
goodlj j) irtion of n >im d tissu Uk i<fti imI l)>tic aiul p rli jh of the left front il process 
of the niiNilla wen diieoluud Tins scclion w n romovid pusirviie. the in s d niueous 
Wtinbrme Howeicr iftti nimval if tin hoi e tl i ts li mucous mcmbrine showed 
evidence of palholofe\ Tl is ir<a was iNcised Ihe pdpchial ci njuncuvi of lotli hds 
Tserc nppioMm ited 

111, IS si owfl e\lciit of t ecjsioii iinim li l<l> post operatively \ split ^raft from the 
ught irm was ipplied over the 1 1 \ an i as the dreisiii^ graft 



C A**! ^ -CONTIM no 

Ilk lOfiliowR comoleti t iki of Lraft With riisd hoiu and 1 »si f front d process of m iMlIa 

exposed 

Fik 2l)phow» condition ipproMnuteU " iw i tl s later with applic ition of i fon head flap 
to cover defect 

I Ik 21 shows eondition ihout A weeks aftir rc idjuslinent of the jiediclt 



184 


KEHWIN M. MAECKS 


the tumor, as much time as possible should be devoted to the area surrounding 
the tumor rather than the tumor itself, I realize these principles are not too 
practical in tumors about the eye region, but I still feel it justfiable to observe 







Fig. 22 Fig. 23 Fig. 24 

Case VI 

Fig 22 shows condition of patient in 1933 with a large apparent pigmented mole, left 
side of face. According to history, ho had excisions of the area with various skin graft 
operations. 

Fig. 23 shous a photograph of his condition in 1945. The tumors about the eye were 
firm,_ irregular, non ulcerated, but very suspicious of beginning malignancy. Primary 
excision including approximately J of the lower lid and the tumor visible in the skin of the 
upper lid Tarsorrhaphy performed and the raw area covered by a flap from the upper lid. 

Fig 24 shoes condition after the above procedure. The biopsy report was basal cell 
carcinoma on all specimens. It was decided to follow through on partial excision and ad- 
vancement of skin from the left lower cheek with local excision of the tumor masses. 


Fig. 24 


Fig. 25 Fig. 2C Fig. 27 

Case VI — Continued 

Figs. 25 and 26 show the results of these procedures. A scalp flap for side burns was then 
planned and transferred as seen in fig. 27. 

Fig. 27, a portion of the distal end of flap was utilized as a free e 3 'ebrow graft and the 
edges of the scalp flap approximated wnth the advanced edges of the cheek flap, 

minute details in the preparation. We are still dealing with a vicious dog and we 
might as well try to prevent reaching out to be bitten. By the use of tliese sim- 
ple procedures, secondarji definitive treatment is frequently avoided. 
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The patient has a short convalescence ^^Uh no open uound to be dressed re- 
peatedly, and as I mentioned before, subjected to the possibility of infection 
This still gives us the opportunity of ohser\’ing the area foi recurrences 
In some resulting lid defects, the situation, natuuvlly, becomes more involved 
Tlie various lid splitting operations, when able to be utilized, are the methods of 
choice. As long as v e can i csurrcct, even a small portion of mucous membrane, 
these proccduies are indicated. This field of repair has been well covered by 
\arious authore and I sliall not attempt to go into detail about the methods em- 
ployed I agree with Sherman (2-3) that the choice should be simple instead of 
complicated, I will attempt to illustiate a few cases utilizing a few of these 



Fig 28 




tins time 


Case VI— CoNTmiTn> 

the result follow itiK the flnp advancement in the Bcalp, adiustmont of the 
" on of consider ibic scar tissue Tlie o> ebrow pnft ns seen is 

■ ** . r » 5 remaining after 

■ ' i ' ining scar tissue 

■ ■ • not available at 


methods I can only make one suggestion as regards this splitting procedure 
and nould recommend that fioc giafts be applied to the raw surface of the lover 
hd in preference to advancement of the skin from the cheek, since all too fre- 
quently skin grafts v ill have to be applied at a later date 

As cavities are exposed due to the necessity of removing bone in this region, the 
hest pnmary treatment and still the best method employetl, is suturing mucous 
membrane to skin or mucous membrane to periosteum or skin to periosteum to 
mucous membrane 

As regards the transfer of flaps, local or previously prepared, it might be veil 
to satisfy ourselves that there v ill be no recurrence since after the application of 
a lieavy flap, obser\’ation for extensions becomes4)\ccedingiy difficult. 
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SECONDARY REPAIR OF DEFECTS 

This subject involves a distinct entity of its own and I will attempt very little 
discussion since it has been widely and excellently covered by the following: 
Blair, V. P., Moore, S., and Bjmrs, L. T. (7), Reese, A. B. (8), Blair, V. P., Brown, 
J. B., and Hamm, W. G. (9), Wheeler, J. M. (10), Spaeth, E. B. (11-12), Young, 
F. (13), Sugar, H. S. (14), Dupuy-Dutemps, L. (16), Saint Martin, M. (17), 
Smith, F. (18), Landolt, (19-20), Dupertius, S. M. (21), and many others. If 
desirable, these above methods could all be utilized in the primary repair of some 
of these lesions. 

The method used by Armstrong and Garcia (15) may offer a great deal of ad- 
vantages. Unfortunately, I have not had the opportunity of using it. I would 
like to present two cases in order to illustrate. The one, showing a utilization of 
a forehead flap in repair as frequently seen and the other, utilizing a combination 
of different methods of repair. 


SUMMARY 

I wish to apologize for repetition on a subject widely discussed and extensively 
written about. However, I am convinced that review is absolutely necessar}^ I 
have attempted, particularly, to lay stress on the following: 

1. The importance of close co-operation of the various specialists in the diag- 
nosis and treatment of these lesions. 

2. The necessity of completely removing the tumor in all dimensions. 

3. Attempt to disturb as little as possible the skin and subcutaneous tissue ad- 
jacent to the defect after removal of the tumor. 

4. Importance of primary covering of the defect. 

5. Secondary repair after relative assurance that there will be no recurrence or 
extension of the initial lesion. 

I may have stressed the tumor factor a great deal more than the title would 
indicate, but I felt justified in that there exists such an important relationship be- 
tween the Excision and the Repair. 
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THE REPAIR OF FULL-THICKNESS CHEEK DEFECTS 
FOLLOWING IRRADIATION NECROSIS 

ROBERT H. IVY, M.D.* 

Irradiation treatment of malignancy of the mucosa of the mouth and adjacent 
structures, while occasionally resulting in cure of the disease for which it was 
used, is frequently followed by necrosis of the bone and healthy soft tissues 
around the lesion. After a long waiting period, separation of the soft tissue 
slough and bony sequestrum takes place, -with the result that an opening is left 
through the cheek into the floor of the mouth, the nose or the maxillary sinus, 
depending on the location of the original site of the lesion treated. In defects 
involving the lower jaw particularly there is interference with the function of 
mastication, due to displacement of mandibular fragments, great discomfort 
from leakage of saliva and food through the opening, and marked visible deform- 
ity. Where the defect is in the upper jaw and cheek, leakage of food and saliva 
is not so noticeable, but speech may be markedly affected and a serious visible 
deformity exists. 

For these reasons, surgical restoration of the missing soft tissues and if possi- 
ble the bone is highly desirable. The effects of irradiation on the tissues present 
difficulties in repair that do not exist in cases of purely traumatic origin, and the 
age of the patient is another factor that frequently precluded extensive and pro- 
longed operations. 

Sometimes one must be content with a closure of the leak from the mouth, 
without regard to cosmetic improvement or restoration of bony loss. Under 
favorable circumstances it may be possible to close the opening, improve the ap- 
pearance and restore the function of mastication by filling in the gap in the bone. 

A fundamental principle to be followed in the correction of full-thickness de- 
fects is the restoration of lost lining as well as outer skin covering. Attempts to 
close an opening of this kind by application of a flap with raw surface exposed m 
the mouth, nose or maxillary sinus, will seldom be successful unless the opening 
is very small. Infection of the exposed raw surface will occur, followed by shrink- 
age of the flap from soar contracture and persistence of the leak. Furthermore, 
if a bony defect is to be filled, it is absolutely essential that an adequate soft 
tissue bed be provided, with good epithelium inside and out, for reception of the 
bone graft. 

In defects of any extent, the outer covering must be provided by a pedicled 
flap from the neck, chest or other suitable source. The lining must usually be 
formed of skin, preferably non-hair bearing, to replace the lost mucous membrane. 
These necessities can be furnished in several ways: 

1. By previously epithelializing the under surface of the end of a pedicled flap 
to be used for the outer covering of the defect. This has the disadvantage of not 

I Presented at the Seventeenth Annual Meeting of the American Society of Plastic and 
Reconstructive Surgery, White Sulphur Springs, November 18, 1948. 
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proMclmg ‘sufficient thickness of subcut'incous tisbue, particul irl> if bone is to be 
implanted later 

2 B 3 folding tlie (list il end of the pediticd flap so that skm covers both inner 
and outer surf ices 'Ihis is tbpecmll> u-'eful for lining m irgmal defects near a 
intural opening such is the nostril or the mouth oiifice 



Fra 1 Case I Hole inleft cheek due to loss of bone amleoft tissues follo^ingirradia 
tioo necrosis 



Fio 2 Case I Opening m anterior part of hard palate 

3 Flattening the end of a tubed ptditlc h> iemo\nl of subcutaneous fat, and 
•’uturing It o\ or the defect so that one side of the flattened end faces m and the 
other Ride out 

•1 Turning o\ei a flap uith its base at the maigm of the defect, so that the 
skin surface faces inside to form the lining ind then covering the whole resulting 
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taw area with another pedicled flap. This is a satisfactory way to furnish lining, 
provided the skin surrounding the defect is of good quality and free of hair, and 



Fig. 3. Case I. Tube pedicle flap across neck, used to close opening in left cheek 



Right end of neck tube detached and sutured into cheek defect after 
epitfaelialization of raw surface with split skin graft. 

has a good blood supply from the margin of the defect. The lining flap should 
be raised at the time the pedicle of the covering flap is made, and sutured ^ 

its original bed for delayed transfer when the covering flap is applied. ® 
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Fic 5 Case I Final result of repair of check, defect 



method of foimation of a lining ma^ not be sutcossfiil in eases nhere the circula- 
bon of the skm surrounding the margins of the defect has been impaired bj pre 
'lOusIlca^•J irradiation 

o Forming lining and co\cnng from the same tube pcditlcd flap (“loop pnn 
ctplc”) One end of the tube is fir^t detached and sutured to one edge of the 
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defect. After blood supply is assured thiough this end the other end of the tube 
is then brought up to tlic opposite edge of the defect, foimingaloop. At a sub* 
seijiient stage the loop i^ divided in the middle, the tubed flaps are opened on t and 



Flo. 0. Case If Other cod of tube pedicle sutured Into lar^'c defect of hard palate after 
aitiular flattening. 



. Flo. 10, Case II. I>onp later divided, excess removed and edges sutured to clwe defects 
in palate and check. Slions complete elosurc of large opening in hard palate D3’ double 
surfaced skin flap 

one part sutuied to face inwaid and form the lining and the other part the cover- 
ing. This motliod is particularly applicable m cases nhero the skin immediately 
surrounding the defect is uii'^mtable for lining by reason of irradiation damage or 
presence of hair. 
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Pio. 11 Case II Upper artificial denture inserted 



Fig 12. Case II Final appearance (Figs 6 to 12 inclusive, illustrating Case II, have 
already appeared in Surgery, 16: 56-74, 1944, and are reproduced by permission of the pub- 
lishers, The C V Mosby Company, St Louis ) 
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Fio* 13, Case III Defect \n soft tissues and roandible, permitting escape of food and 



Fig 14 Case HI Preparation of tube pcdicJe on chest for ropiir of defect 




FtG. 15. Case III. Outline of skin flap on either side of defect to be turned in to form 
mouth lining. 



Fig. 16. Case HI. Local lining flaps sutured together with skin facing into tnoufh, raw 
surface out. 
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Fio 17 Caao in Fnd of chest pedicle sutured to cover outside of defect 



Fig 18 Case III Closure of defect completed afler connection of pedicle wnth chest 
has been severed 

Some of tlie foregoing methods are illustrated the following cases 
Case I is an example of formation of hnioK bi epjlhehalization of the under surface of a 
pedicled flap with a split thickness skm graft The patient was a 3o jear old woman who 
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had had extensive irradiation of the upper jaw for a carcinoma stai ting in the mucosa of 
the anterior part of tJie hard palate on the left side. Tissue destruction left an opening 
in the anterior part of the hard palate and a large hole in the left cheek at the side of the 
nose into the maxillarj' sinus (figs. 1 and 2). For a time she wore a very well constructed 
prosthetic piece to supply missing teeth, close the opening in the palate and cover the hole 



tion for carcinoma of cheek. 



Fig. 20. Case IV. Defect after removal of sequestrum with large 
oral cavity. Opening surrounded by scar and irradiated tissue. 


I 


) 

communication into 


in the cheek. But she desired a surgical closure of the external opening, and t is 
achieved in several stages, using a tubed pedicle flap from across the neck (Rg.S). 

4 shows the right end of the neck tube detached and sutured into the cheek de f* 
previous application of a split-thickness skin graft to its under surface for lining. >8 

5 shows the final result. The patient wears an artificial denture to supply t c miss 
teeth and cover the hole in the palate. 
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Case II illustrates the method of forminE Imiug and covering bj flattening the end of a 
tubed pedicle bi removal of subcutaneous fat, and suturing it over the defect bo that one 
side of the flattened end faces m and the other side out This ease has alrcadj been re 



Fio 21 Case IV Tube pedicle from chest with ends attached to anterior and posterior 
margins of defect 



lio 22 Case 1\ Diacram show ing line of incision through looped pedicle to form two 

sections 

ported in a paper published in Surgeri 16 50-74,1911 Three jcars I efore nppljing for 
repair, this 25 > car old girl had been treated b} extensive irradiation for carcinoma of the 
right maxillarj sinus As a result of this ticatmcnt the soft tissues of the check sloughed, 
exposing the necrotic malar and maxillarj bones on the right side (fig 6) No evidence 
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Fig. 23. Case IV. Lining part of flap opened out. 



Fig. 24. Case IV. Lining part of flap sutured with skin facing mouth. Covering pa 
of flap opened out. 


of the original malignancy remained. At a preliminary operation a largo seques 
removed, comprising most of the right malar and maxilla, including the ““ open- 

processes and the teeth attached, as well as the septum of the nose. This e a ar 
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mg m the right check, into the maxillary smus ami noM , imd i di feet comprisint, the entire 
right side of the hard palate k long thomco cpigasliic tube pedicle i\as prepued (fig 
7) \t a subsequent sitting the distui end of the flap w is sevcied and iftei ficshtniiig the 
edges of the opening in the check the end of the tube uas flattentd out bj escision of in 
tervening fat to cicatc two surf ices of skin one lieing suluicd (o the edges of the defect 
ficing III to replace the lining of the outej wall of the m ixill in sinus and the otliei f icing 
out to repl ice the lost external skin (fig 8) I ator the fl ip w is cut loose ftom the chest 
and the ficcciid was in turn thinned out to form two skin ‘sui fans which were then sutured 
into the palatal defect, forming uppti and lower lijcis (fig 0) The tubed fl ip, wl ich 
now had one end on the cheek and the other in the pa! ito was next divided wheic it emerged 
from the mouth The freshem d ends were trimmed to fit the icmniiiing free edges of the 
cheek and mouth defects respi etixeli md sutured »ii place (figs 10 and 11) Ihe marl cd 
defect m speech was immcdiatch overcome after op<ratt\t ciosuic of the upLiitng Utcr 



two or three niinoi operations to thin out ind shape the check fkip an artificial donUirc was 
made Figure 12 shows the eompltlcd c isc 

Case III illustralcs the formation of a lining by turning o\(.r flaps based on the margins 
of the defect so that the skin suiface faces inward A 45 jeat old man had had extensive 
irradiation 3 jears previously for an alleged carcinoma of the posterioi pait of llie left 
lower jaw region This treatment vvas followed by sloughing of the soft tissues ami bone, 
leaving a large opening m the low er part of the cheek through w Inch food and saliva escaped 
freely and the tongue could be seen (fig 13) There xvas nUo a gap of about 1 inch m the 
posterior pirt of the mandible The mim object of surgical ripair was closuic of the 
opening to prevent leikiigi of fluid and food and to jicrmit the patient to discml an <x 
lernal dressing At the first operation a tubed pcdiclt was jircpaicd on the ujijicr p irt of 
the left side of the chest (fig 14) At the same time tw o flaps based on iht margins of the 
defect Were raised to forma lining and sutured back jn their original place (fig 15) tbout 
four weeks later the fl tps were again raised from the borders of the check defect, turned 



ASSOCIATED CONGENITAL DEFECTS OF THE EARS, EYELIDS 
AND MALAR BONES (TREACHER COLLINS SYNDROI.IE) 

CLAIEE L. STEAITH, MD., Detroit, Mch., and JOHN E. LEWIS, MJD.,* Atlanta, Gs. 

The classical syndrome of congenital symmetrical notching of the outer third 
of each lower lid and deficient malar bones was first described by the London 
Ophthalmologist, E. Treacher Collins, in 1900. He reported two cases, and in 
England the syndrome is now referred to as the "Treacher Collins Syndrome” 
(fig. 1). 

Apparently no further cases were reported until 1943 when one case each were 
reported b 5 ’^ Ida Mann and T. P. Kllner in the British Journal of Ophthalmology. 
Miss Mann’s case revealed no notching of the lower lids, but did reveal the inner 
three-fourths of each lower eyelid to be thin and atrophic with an absence of eye- 
lashes and meibomian glands. It was evident that the lower bony margins of 
the orbits were defective and the cheeks depressed. The external ears were 
normal, but there was bilateral deafness. Mr. Ealner's case revealed oblique 
palpebral fissures with a peculiar angulation of the lower eyelids and a collection 
of eyelashes at the junction of the outer and middle thirds. There were deep 
depressions in the infraorbital regions. There was a cleft of the soft palate. 
The external ears were grossly deformed; the external auditory meatuses absent, 
and there was bilateral deafness. 

So far as the authors have been able to determine, there have been no reported 
cases in the literature of this country and no other case reports in the foreign 
literature.* We would like to add five cases which are at present under treat- 
ment at this Clinic. These cases are of particular interest in view of the fact 
that they consist of a mother and her four children (fig. 2). In each of the pre- 
viously reported cases there has been a negative family history. 

The father, S. J. B., is 43 years old and appears to be normal. His family 
history is negative (fig. 2). 

Case 1: The mother, A. T. B., is 37 years old and has a negative family history. On 
examination it is noted that the palpebral fissures are oblique, slanting down ward laterally, 

• From the Straith Clinic for Plastic Surgery, Detroit 26, Mich. , 

* Since submission of thiapaper for publication, attention has been drawn to an abstraci 

in Excerpta Medica, Sect. IX, Vol. 1, No. 1, Sept., 1947, p. 35, by A. Franceschetti snd r- 
ZuaUen, of an article entitled Dysostosis Mandibulo-Facialis; a New Syndrome, wnicn 
originally appeared in Bulletin der Schweizerischen Akademie der Medizinischen WiBsen- 
schaften, 1944_: 1-2, 60-66. The authors describe certain anomalies of the eyes, wra an 
face observed in a nine year old French boy. The palpebral fissures were directed obliquejy 
and both lids showed small colobomas at each angle. The lower lid was sharply angled ai 
the junction of the middle and outer thirds. The external ears were malformed and OT- 
crostomia was present. The hard palate was hi^ly arched. There was hypoplasia w tne 
cheek bones and ot the lower jaw giving the face a fish-like or bird-like profile.^ A pnoto- 
graph of the case is included, which shows that it does not differ in any essential maMe 
from those previously described by Treacher Collins and Kilner, although the Swiss autnors 
claim that the cases reported by the two British writers are atypical. In addition to 
tioning three ‘abortive’ cases reported in the literature and describing one of their own 
with unilateral microphthalmia, Franceschetti and Zuahlen have collected seven t^icai 
cases and have evolved name for the condition. While the new name may be 

■ we cannot!^ ’ authors have discovered a new syndrome, and all credit' 

still belong tc . ' 'ollins for being the first to describe the condition (iwil- 
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Fig 1 The Case Snonv iv Thlaciier Coilins' Orioinai Paper in 1000 
(Traiib Optlinl Soc United Kingdom Vol W 1000) 



Tio 2 Tun Fatiieh Appears Normal The Mothfr and Fotm Cmu>RFS Exhibit 
THE Signs or ‘TBF^ciirn Collins Stn drome 
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Fic 5 C\SF 2 

Notjco the depressed arci bclo« and lateral to each eye, the riotching of the lower lids, 
recoding chin, abnormal oars 



Fia 6 Case 2 

Notice the notching of the lower lids 1 he cj eHshes art present 




had only U»c dc&cicnl lower eyelids and arc not included. 






























TRSACBEB COLLINS SYNDROME 


213 


CONCLUSION 

A review of the literature has revealed four reported cases of “Treacher Collins 
Syndrome” in England and none in America. Five cases have been described 
by the authors and a brief discussion of the embryology and etiolo^cal factors 
has been given. Also, in brief, the recommended plastic surgical treatment has 
been suggested. 

BIBLIOGRAPHY 

1. Collins, E.T.: Trans. Ophthal. Soc. United Kingdon], XX; 00, 1900. 
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that the diets of the mothers are insufficient in 40% of the cases, and that mal- 
formed children are bom more often to older mothers than to young ones. He 
concludes, however, that congenital malformations arise solely from influences 
which affected the germ cells prior to fertilization and are not due to factors 
operating for the first time after fertilization has taken place. 

Ida Mann, in summarizing the embryological aspects of Treacher Collins 
Syndrome, places the cause as a retardation of differentiation of maxillaiy meso- 
derm at and after the 50 mm. stage. To quote her: “The paraxial meso- 
derm surrounding the central nervous system extends in the form of enveloping 
capsules around the sense organs (olfactory, optic and otic) while the visceral 
mesoderm advances secondarily in the form of the maxillary process of the first 
visceral arch (mandibular) to produce the supporting skeletal and outer cover- 
ings necessitated by the great increase in width of the brain in the higher verte- 
brates. Thus both phylogenetically and autogenetically we find a steady in- 
crease in the size and importance of the maxillary process. It forms in the first 
place the wedge of tissue which, extending upwards behind the laterally placed 
eyes to form the temporal bone and muscle, is mechanically responsible for the 
swinging roimd of the eyes from the lateral to the forward position required in 
binocular vision. In the second place it is responsible for the maxilla and malar 
bones, and thirdly, its superficial e.xtensions account for the lower lid, the vesti- 
bule of the nose, and the whole moulding of the side of the face.” 

As to the time of the delay or arrest in development certain facts point to about 
the end of the second month. For the position of the eyes to be normal the up- 
growth of the visceral wedge must be normal up to the third month. The deaf- 
ness points to malformation of the middle ear and thus an arrest in development 
before the end of the second month. An arrest in development at this time is 
consistent with normal teeth formation since the primary dental lamina begin 
early in the sixth week while the eyelashes and meibomian glands of the lower 
eyelids begin to appear at the 50 to 60 mm. stage (about the end of the second 
month). 

The treatment of these cases presents a varied plastic surgical problem. The 
ear reconstructions will have to be dealt with as individual cases. The more 
severely deformed ears will be reconstructed about preserved human ear cartilage 
as we have done for the past two years. The partial reconstruction will probably 
be carried out using carved preserved rib cartilage as the supporting framework. 
The eyelid notches should probably be repaired by the Wheeler halving opera- 
tion or a modification (such as Hughes’). The malar deficiencies are easiest cor- 
rected by inserting shaped preserved costal cartilage. However we have satis- 
factorily used diced and flaked cartilage for this purpose, inserting it with the 
De Kleine “chondrojet” and moulding it into shape after its insertion. The 
receding chin is best treated by insertion of a solid preserved cartilage implant, 
or, if desired, by diced or flaked cartilage. 

Needless to say, consultation with the orthodontist, the ophthalmologist, 
the otologist, and the psychiatrist is very important. 
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CONCLUSION 

A review of the literature has revealed four reported cases of “Treacher Colima 
Syndrome” in England and none in America. Five cases have hcen described 
by the authors and a brief discussion of the embryology and etiological factors 
has been given. Also, in brief, the recommended plastic surgical treatment hoa 
been suggested. 

BIBLIOGRAPHY 

1. CoLLiKs, B. T.: Traos. Ophthal. Soc. tloited Kioedom, XS: 00, 1000. 
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SKIN GRAFTING 

Gordon, Stuart: The Subcutaneous Trans- 
plantation of Skin. Bril. J. Blast. Surg., 
J: 212, Oct., 1948. 

It is pointed out by Gordon that cutis 
grafts have been used to repair damaged 
dura, incisional and inguinal hernias, shoul- 
der dislocations, fractures of long bones, 
partial tendon loss, ligate vessels, fill depres- 
sions, anchor a dislocated clavicle, suspend 
a uterus and repair deformities of the knee, 
Mp and elbow with arthroplasties. 

Conclusions reached by earlier authors in- 
cluding Peer and Paddock, Mmr, Harkins, 
Loewe, Cannady and West and Hicks were, 
in general, that such grafts (1) heal rapidly 


and well, (2) have great vitality, (3) are able 
to survive under adverse conditions, (4) 
develop a good blood supply, (5) gradually 
assume the function of the part replaced, and 
(6) are readily available. 

The author who was taught that burying 
skin within the body was a surgical sin soon 
punished by cyst production, did some ex- 
perimental work to clarify his own ideas. 

Four groups of experiments were per- 
formed: (1) A rectangle of lumbo-dorsal 
fascia was removed on each side of 10 rabbits. 
One side was repaired by a dermis graft, 
the other by a thick split graft. Grafts were 
sutured under moderate tension. Cysts 
were formed in three instances where skin 
was used ; in one instance where dermis was 
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used (2) Diced dermis was buried m the 
muscle on one side and diced split skin gralt 
in the muscle of the opposite side of 9 rab- 
bits Four c>Bts developed where skin was 
used, two where dermis was used (3) 
Stnps of dermis employed as sutures were 
used to close the peritoneal cavity or part of 
the abdominal wall in 12 rabbits Four 
developed cysts, in tho ends only, suggesting 
that tension might play a part m prevention 
of their formation Specimens were re- 
covered in each group at intervals of one 
week to 0 months (4) Dermis was frozen 
by placing it on dry ice covered wntb sterile 
cellophane and then rapidly thawed in 
hypotonic saline, the process being repeated 
three times This “treated” dermis was 
used as a suture m 12 rabbits Specimens 
were removed in one to 16 weeks, and no 
cysts were formed 

Gordon concludes that tho buryingof autog- 
enous abn or dermis m the rabbit will re- 
sult in c)*8t formation in from one 6fth to 
one third of the instances, that the use of 
dermis alone reduces tho mcidcnco of cyst 
formation by about one half, and that use of 
treated dermis may prevent cyst fonnation 
Edticnal Comment There appears to be a 
much greater incidence of cyst formation 
wlmn dermis or full thickness sbn is buned 
m anim a ls (rabbits and dogs) than when 
dermis or full thickness sbn is buned in 
the human 

Cyst formation m tho human arising from 
epithelial elements m a buried dermal graft 
18 rather rare Indeed free buned trans- 
plants of full tbickncu abn only occa- 
sionally result in cyst formation in the 
human 

May, Hans and Spann, R. Gayle: Cutis 
Grafts for Repair of Incisional and Re« 
current Hernia. Surg Cbn North 
•dmmea, Apnl, 1948, p 517 
In the opinion of May and Spann, tho cutis 
graft has definite advantages over the usual 
fascia lata in the recnforcement of tissue do 
fects iQ recurrent and incisional hernias 
These grafts consist of full thickness of sbn 
minus tho epidermis The early objection 
that buned glands would produce cysts, sub- 
sequently proved false It has been demon- 
strated that these structures and also hair 
follicles degenerate The sbn undergoes 


metaplasia until it grossly resembles fascia 
after 3 months, yet all skin elements can be 
identified microscopically 

Cutis grafts are applicable anywhere the 
use of fascial grafts or sutures is advocated 
Its advantages are availability and strength 
ID all directions of pull. The grafts take 
better when sutured under tension, and 
having a higher rate of metabolism and being 
less inert than fascia, they are more readily 
vascularized and replaced by live connec- 
tive tissue 

The donor site is meticulously prepared, 
the epidermis is raised in a sheet 003 to 
010 inch thick, cemented to nylon or the 
dermatome and left hinged at one end The 
cutis graft IS outlined, rolled over gauze os it 
IS stripped from the fat, and the nylon- 
covered epidermis replaced and sutured 
Pressure is applied for one week, then the 
sutures are removed 

In inguinal hernia repair, the cutis graft is 
sutured on the defect of the posterior wall of 
the ingmnol canal One end of the graft is 
sutured to the penoateum of the pubic tu- 
bercle, one edge to Poupart's bgament, tho 
other edge to the fascial covering of the con 
joined tendon, leaving a “V” for the sperma- 
tic cord The cord is laid back on tho graft, 
and tho aponeurosis of the exterior oblique 
muscle IS repaired over the cord and graft 
Several other variations aro described, and 
coses are reported In incisional hernia the 
fascia IS dissected clean for one inch around 
the defect, the excess peritoneum is excised 
followed by closure The fascia is closed os 
much as possible with cotton and wire, and 
the cutis graft sutured over the closure aud 
down to the subjacent structures under ten- 
sion, the remainder of tho structures are 
then closed os usual 

The disadvantages are (1) the increase in 
preparation and operation time, especially m 
patients who arc a jxxir risk, and (2) tho de- 
lay in healing of tho donor site Some opera- 
tors have advised tho use of w hole sbn taken 
from over the hernia, but such sbn is usually 
of poor structure 

Swanker, Wilson A : Repair of Fascial De- 
fects with Whole Skin Grafts. Am J. 

Surg , 75 677, May, IMS 

In Swanker’s opinion, repair of fascial de- 
fects has left much to bo desired, as pedicle 
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or free grafts of homogenous fascia sufficient 
for large defects may create new defects or a 
weakening of the donor area. Probably the 
most applicable method in the past was a 
weaving suture. A substitute tissue for fas- 
cia should be readily obtainable, and strong 
and amenable to transplantation, i.e., it 
should have a good blood supply to insure 
take. The skin fulfills these requirements; 
the stratum comeum and superficial stratum 
granulosum (16/1000*) are removed for use 
as a split-thickness graft. 

A dermal-fat-fascial graft was used to fill 
a soft tissue and fascia lata defect so large 
that two grafts were taken from the abdomi- 
nal wall and sewn together. Subsequently, 
a collection of serum was drained and part of 
the fascial layer removed. The wound then 
healed, with cure of the muscle hernia. Fix- 
ation of the skin to the scar necessitated a 
second operation, which revealed that the 
dermal graft had closed solidly, TMs chance 
discovery led to further use of dermal grafts 
for this purpose. 

Dermal-fat grafts are preferable for large 
muscle herniations through fascial defects 
and were used on the extremities in 17 cases. 
They were also used for abdominal wall fas- 
cial defects in the repair of hernias and fresh, 
defects in 32 cases. Their use in inguinal 
hernias was especially effective in the direct 
type, converting them to the indirect type 
and fortifying the floor of the canal with 
dermal tissue. 

Neumann, C. G., and Conway, H.: Evalua- 
tion of Skin Grafting in the Techniques of 

Radical Mastectomy in Relation to Func- 
tion of the Arm. Surgery, 23: 684, Mar., 

1948. 

The primary purpose of radical mastectomy 
is cure of the carcinoma, as pointed out by 
Neumann and Ck)nway. It is also important 
that satisfactory function of the arm be 
maintained. Three hundred and eight pa- 
tients on whom radical mastectomy was per- 
formed with the use of the Halsted technic, 
at the New York Hospital between Septem- 
ber 1, 1932 and December 31, 1946, were 
found suitable for follow-up in respect to the 
efficacy of split-thickness akin grafting in the 
closure and its effect on function. Criteria 
for function were range of abduction (leas 
than 90° being considered poor, 90-160° good. 


more than 160° excellent); the amount of 
edema (moderate, less than 2 cm.; marked, 
more than 2 cm.), and the effects of radiation 
and age. 

In those whose wounds were closed with a 
graft, 23 per cent had poor function, 51 per 
cent good, and 26 per cent excellent; of those 
with small grafts (less than 60 aq. cm,), 14.5 
per cent were poor, 45 per cent good and 43.6 
per cent excellent; those with large grafts 
(greater than 60 sq. cm.), 27 per cent were 
poor, 35 per cent good, and 37 per cent excel- 
lent. Of 160 patients receiving radiation 
therapy 24 per cent had poor results ; of the 
remainder not treated thus, 16 per cent had 
poor results. These results were irrespec- 
tive of the graft or the size of the graft. The 
highest incidence of poor results was among 
those wounds closed without a graft and 
given radiation therapy. The incidence of 
edema was not studied in regard to grafting 
but was found in a higher percentage of those 
with poor function (marked edema, 35 per 
cent poor; no edema, 13.6 per cent poor). 
Poor function was more common in the pa- 
tients of advanced age and vice versa. 

The authors hold that closure should be 
made with the arm at 90° and the skin should 
be closed without tension, the residual defect 
on the chest wall being closed with a graft. 
This allows normally elastic akin to remain 
in the axilla. The thigh affords a generous 
donor site, the dermatome being used for re- 
moval with the long dimension horizontally. 
A thick graft is preferable though a thin graft 
is acceptable because of minimal trauma in 
this region. The “take” is important. Fail- 
ure to take plays a part in infection, and • 
resultant edema and contracture of granula- 
tions interfere with function. A secondary 
graft to cover such defects is suggested. 

The use of a skin graft in the closure of the 
wound in radical mastectomy is viewed as an 
operative atep which allows the preservation 
of full function of the arm in a group of pa^ 
tients with carcinoma in whom the proba- 
bility of cure is good. 

Marsden, C. M.: Whole Skin Graft Repair 
of Inguinal Hernia; An Account of 153 
Operations with FoUow-up of 135 Opera- 
tions at Twelve Months. Brit. J . Surg., 
3S: 390, Apr., 1948. 

The cases of inguinal hernia reported by 
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Marsdea were taken from the older age group 
of men about to be demobilized No patient 
naa refused operation regardless of duration, 
ize or recurrence of the hernia A Gallies 
fascial type of repair was thought to be m 
advisable because the thighoperation la often 
a frequent cause of disability among soldiers 
Tbcskingraftrepairofhlairwosused One 
hundred and sixty three operations for her* 
nia were done (79 for oblique lesions dow n to 
the scrotum, 77 for direct and 7 for saddlebag 
hernia) and of these, 85 were recurrent and 
77 were simple The average duration for 
the simple oblique hernia was 2 years, for the 
dmect, 3| years, and the recurrent, 6 years 
The types of previous repairs were listed 
Routine skin preparation for laparotomy 
was earned out In the oblique lesions the 
sac was excised at the neck, in the saddlebag 
lesion the epigastric vessels were divided, 
and the continuous sac removed In the di 
rect lesion the sac was excised in 60 lesions 
but not in 15 The tranaversalis fascia was 
repaired m the direct tjpe by plication and 
in the indirect by mattress sutures about the 
cord The graft was anchored proximally 
and diatally, the two limbs of the graft were 
sutured about the cord in such a way as to 
leave enough skm graft above the internal 
nog Double No 60 thread was used The 
extenor oblique flaps were closed over or 
under the cord oa cauvenicnt 
Of the 163 operations for inguinal hernia, 
136 w ere follow ed up at 12 months and 9 S per 
cent recurred Of the recurrent hernias 
16 G per cent showed further recurrence In 
the 15 direct hermas in which the sac was not 
removed, 9 recurred (CO per cent) 

In conclusion, Marsden states that trivial 
infections that occurred were not due to the 
graft Inclusion cysts were not reported 
The recurrence rate is high but not when the 
type of hernia repaired is considered, it is 
similar to that of a Gallie repair The indi 
cations for skin graft repair are similar to 
those for a fascia repair 

EYE 

Sherman, Arthur E.: Choice of Procedure 
in Ophthalmic Plastic Surgery. JVcw Kork 
Slate J Med, 43 801, Apr 15,1948 
Sherman’s opinions are based on his own 
experienco and that of a number of other 
ophthalmic and plastic surgeons who served 


m the Army Medical Corps during and fol- 
lowing World War II 

The basic principles and procedures de 
veloped and emphasized by the late Dr John 
W Wheeler still form the basis of present 
day ophthalmic plastic surgery 

In general, plastic surgery should be post- 
poned at least 3 months after the initial 
repair Scar tissue should be as thoroughly 
excised as possible and tissue approximated 
without undue tension Whenever possible 
eyebd structures should replace e> elid struc- 
tures Procedures should be as simple os 
possible to attain the desired result Appli- 
cation of good, evenly distributed pressure 
dressing is very important 

At times simple excision of scars or tumors 
in the eyelid region with careful closure of 
normal tissues is all that is necessary The 
addition of a lid adhesion may be indicated 
to support the lower eyelid Wheeler’s 
“halving” method of closure is unsurpassed 
when a vertical excision extends through the 
lid maigin 

The repair of a displacement of either 
cantbal area entails free mobilization of the 
area, excision of scar tissue, firm anchorage 
of the csQthal ligament, and distribution of 
tension so that there is little tension on the 
ligament itself At times it is helpful to 
interpose a flap of skin from the upper lid to 
the area below the canthus 

For the correction of cicatricial ectropion 
or lagophthalmos, no other method equals 
that perfected by Wheeler This briefly 
consists of thorough release of the lid by ex 
cision of all scar tissue, free skin graft of tho 
upper eyelid or post auricular skin, and lid 
adhesions for about 3 months The Esser 
“inlay” or Gilhe’a “outlay” type of graft 
should be avoided 

Subtotal or total full thickness loss of an 
eyelid is best reconstructed by Hughes* 
method, m which the remains of the lid is 
joined to the opposing lid and a portion of the 
tarsus IB used m tho newly constructed lid 
Pedicle flaps from the forehead or cheek area 
should be avoided A free skin graft from 
the other upper ey elid may be needed to sup- 
ply sulBcient skm Eyelash grafts are best 
taken from the centre of the nasal half of the 
eyebrow 

Eyebrow deformities can often bo cor- 
rected by Z plasy or interposition of flaps 
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Loss of an eyebrow is best replaced by free 
grafts, 7 mm. wide, taken vertically from the 
occipital scalp. 

Small depression deformities of the orbital 
margin can be satisfactorily filled with fascia 
lata. Larger defects are best repaired by 
means of a cancellous bone graft from the 
ilium. This was found to be superior to the 
use of cartilage or inorganic material. 

The correction of external deformities 
should be completed before socket deformi- 
ties are corrected. Partial contraction of the 
socket can be well corrected by free grafts of 
buccal mucous membrane. Extensive con- 
tracture of the socket is best corrected by 
Wheeler’s entire reconstruction with a thin 
Thiersch (epidermal) graft. In both these 
procedures all scar tissue should be removed 
and the socket enlarged to the periosteum ex- 
cept in the region of the levator. 

Retracted sunken sockets should have a 
late implant behind Tenon’s capsule (Wheel- 
er’s grooved glass sphere) and, if indicated, 
an implant to the floor of the orbit to elimi- 
nate the retraction of the tissues below the 
brow. The implant to the floor of the orbit 
should be under the periorbita and can be of 
cartilage, wedge-shaped acrylic resin, or glass 
wool. This implant is also indicated to ele- 
vate a depressed enophthalmic eye following 
depression fracture of the floor of the orbit. 

In extensive loss of the eye and eyelid tis- 
sues it is usually better judgment to provide 
a smooth skin covering for the area rather 
than attempt a prolonged reconstruction 
which will result in disappointment. 

Photographs illustrating a number of the 
above procedures in 13 eases are included in 
the article. 

Callahan, Alston: Reconstruction of the 
Canthl. Tr. Am. Acad. Opkth. & Oto- 
laryng., May-June, 1948, p. 486. 

This report is based on experiences with 37 
patients having canthal deformities. Calla- 
han first reviews the anatomy of the tarsi and 
canthal ligaments. He stresses the impor- 
tance of firmly anchoring the ligament to its 
original attachment. In his first cases he 
followed Wheeler’s technic of attaching the 
ligament to the periosteum with silk mat- 
tress sutures after sufficient dissection and 
excision of scar tissue to mobilize the area 
well. He later preferred to anchor the liga- 


ment with stainless steel wire through small 
holes drilled in the bone. -Very satisfactory 
results were obtained in the 5 cases illustrat- 
ing this method. In one case in which the 
eye was still present, the deformity of the 
medial canthus was well corrected, stainless 
steel wire anchorage being used, and the 
function of the tear sac was preserved by 
means of a dacryocystorhinostomy. 

Editorial Comment: It would seem that 
this technic of anchoring the medial canthal 
ligament with wire is of value in those pa- 
tients who having a loss of bone and peri- 
osteum in the area had no good anchorage in 
periosteum. It would be very seldom that 
the external canthal ligament cannot be sat- 
isfactorily anchored to periosteum. 

Fox, Sidney A.: Some Methods of Lid Re- 
pair and Reconstruction; Displacement of 
the Canthl. Am. J. Ophth., Si: 317, Mar., 
1948. 

Three cases of upward or downward trau- 
matic displacement of the canthal area are 
reported by Fox. The plastic repair was 
performed by using a Z-shaped incision so 
that the flap containing the canthal area was 
interposed with a flap of eyelid skin. The 
author stresses the importance of excising 
scar tissue and firmly anchoring the ligament 
in proper position. 

Greear, James N.; Use of Buccal Mucosa In 
Restoration of the Orbital Socket. Ant. 
J. Ophth., Si: 445, Apr., 1948. 

Greear states that contracted sockets are 
best restored by mucous membrane grafts. 
Even in a totally contracted socket he prefers 
this to the use of epidermic skin grafts. Suf- 
ficient mucous membrane can be obtained, 
from the mouth to reconstruct a whole 
socket. He describes his method in which 
the dissection of the scar tissue and enlarg- 
ing the socket follow Wheeler’s technic. 
However, the author prefers to use vaseline 
gauze packing to hold the graft firmly on its 
bed rather than a stent. He also uses mat- 
tress sutures through pieces of rubber tubing 
to hold the upper or lower fornix in position 
near the periosteum. There are 5 case 
reports; all of the patients had satisfactory 
socket restoration with the described 
method. 
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NOSE AND MOUTH 

Fomon, S , Gilbert, J. G , Silver, A. G., and 
Syracuse, V. R.: Plastic Repair of the Ob< 
structlog Nasal Septum. Arch Ololaryng ^ 
47 7, Jan , 1948 

Tomon and bis associates rcatato tbcir con> 
ccpt of the structural anatomy of the septum 
and its plastiQ repair. They deny that the 
septum furnishes support to tho nasal pyra- 
mid '‘under static conditions'* and hold that 
it merely acts as a “reserve safety factor ’* 
From this they conclude that “saddling of 
the dorsum and distortion of the nasal tip" 
as a consequence of a too generous submucous 
resection result only from tensions develop- 
ing from the cicatricial pull of tho dcskcle- 
tomzed septal membranes, and not from a 
lack of support Therefore, any part of the 
septum may be removed without fear of sub 
sequent deformity, provided precautions are 
taken to ueutraluo these traction forces 
For such neutralization, they implant “two 
or more battens, one in tbo columella and the 
other or others above between tho freed 
septal membranes Thcdcskeletonizedmem- 
braoous septum lying between tbo battens 
becomes a zone of dispersion for the con 
tractmg forces “ In other words, after 
creating a space by wido excision of the septal 
cartilage, they then partially fill it by the in- 
sertion of “battens" in septum, dorsum or 
columella 

Editorial Comment To any one expert 
enced m rhmoplastic surgery, there seems 
little rationale for this wide excision of septal 
cartilage followed by tho insertion of carti- 
laginous “battens “ It is a fundamental 
principle of orthopedic and general plastic 
surgery that straightening and resetting of 
any displaced part should first bo essay ed by 
manipulating and shifting the structures in- 
volved Only when this is impossible, as in 
extensive losses of tissue, should the use of 
free grafting material bo considered It is 
contrary to general experience to state, os do 
Fomon and his colleagues, that tho deflected 
and dislocated septum cannot be corrected 
adequately by the removal of circumscribed 
fiOgmcDlsand proper mobilization antenoriy 
and along tho floor of the nose Ifthesetime 
honored methods are employed, tho intro- 
duction of free grafting material, with its 
attendant risks, becomes unnecessary 


Shaw,M.H , and Fell, S.R.: Columella Re- 
construction: A Case of Nasal Deformity 
Resulting from Syphilis Uni J Plait 
Surg , 1: 111, July, 1948 
As pointed out by Shaw and Fell, the char 
actenstic crumpled and shortened rctroussd 
nose associated with syphilis is due primarily 
to destruction of the nasal hmng and sup- 
port, followed by shrinkage of the scar Re- 
|)air requires excision of tho scarred lining, 
its replacement by a free skin graft, and sup- 
port by bone or cartilage In the case pre 
sented by tho authors, reconstruction 
necessitated the following stages (\) post- 
nasal epithelial inlay to replace lining and 
restore a skin cover to the cvaginated {xiai- 
tion, (3) reconstruction of the columella 
from the hand, (3) closure of on oronasal 
fistula, and (4) u bony graft from the iliac 
crest to support tho nose 

Richardson, George S. and Pullen, E. M : 
The Uvula. Arch Otolaryng , 47 379, 
Apr , 1948 

Richardson and Pullen deal with the struc 
turc, function and importance of the uvula, 
they describe the related anatomy concisely, 
including tbo reIc\aDt anatomy and histology 
of tho noso, soft palate, and uvula, with the 
physiological considerations involved 
Observ-ations of the directional air streams 
ta the nose and mouth were made by study- 
ing the passage of smoke through these pas- 
sages The normal palate, uvula, anterior 
and posterior pillars have considerable im- 
portance JD protecting the onficcs of the 
custacbian tubes from drying in the normal 
breathing process 

In deglutition, tbo palatopliaryngcal arches 
move upward and close the nasopharynx from 
tbeoropliarynx The uvula moves with this, 
but acts only os a central reenforcement 
The uvula acts os a dram for mucous secre- 
tions from tbo nasal cavities toward tho base 
of tho tongue Tenacious secretion may be 
transferred from tho midlme to the posterior 
pharyngeal wall As the tongue is lowered, 
the uvula helps to transfer the secretion to 
the tongue for expectoration 
Coses are presented exhibiting the effects 
of damage to or removal of tho uvula 
la a summary by the authors, the follow- 
ing functions are attributed to tho uvula. 
(1) massage and moistemng of tho posterior 
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pharyngeal wall; (2) aiding in removal of 
material from the posterior pharyngeal wall 
and passing it to the base of the tongue; (3) 
acting as a bridge between the velum and the 
posterior pharynx as secretion moves from 
the midline posteriorly ; (4) aiding to prevent 
middle ear disease in children ; (S) prevent- 
ing pharyngitis sicca and drying of the eusta- 
chian orifices; and (6) being a valuable 
adjunct to voice control, possibly as a mid- 
line buttress, particularly in singers. This 
is of little value in speaking. (7) A deviat- 
ting uvula may indicate a weakness of the 
accessory nerve on the opposite side. 

HAND 

May, Hans: Repair of Cicatricial and Du- 

puytren's Contractures of the Hand. 

Plast. & Reconstruct. Surg., 3: 439, July, 

1948. 

May discusses the mechanism of cicatricial 
contractures of the hand which follow in- 
juries, infections and burns. Prevention of 
such deformities is aided by immobilizing 
the hands in a position of function (cocked- 
up position of the wrist, mid-fiexion of the 
metacarpophalangeal and interphalangeal 
joints and abduction and opposition of the 
thumb) . Conservative methods in the form 
of elastic splinting and elastic traction asso- 
ciated with physical therapy and occupa- 
tional therapy may overcome some contrac- 
tures. Cicatricial contractures from burns 
often require operative reconstruction. Sec- 
ond degree burns of the dorsum of the hand 
are frequently followed by contractures due 
to keloid-like scars. The difficulty in repair 
mounts with the depth of the scar. 

The principle in correcting these contrac- 
tures consists of excision of the cicatricial 
surface, repair of contracted fascial struc- 
tures and closure of the defect with a graft 
or flap . The operation is done under general 
anesthesia, with a tourniquet applied to the 
arm. After excision of all scar, the tourni- 
quet is released until hemostasis is com- 
pleted. The tourniquet is then reapplied 
and remains until pressure dressings have 
been applied. If the collateral ligaments of 
the metacarpophalangeal joints are con- 
tracted and fix the joints in hypertension, 
they are severed from their insertion at the 
heads of the metacarpals. A metal splint is 
shaped to immobilize the hand and fingers in 


the position of function. Next, the defect is 
covered with either a full-thickness or a 
thick split graft. If tendons are e.xposed or 
must be replaced, a pedicle flap is used in- 
stead of a free graft. If a graft is used, it is' 
sutured in place and a heavy pressure dress- 
ing is applied. Sutures are removed 8 days 
after operation. The splint remains for 6 
days longer, then warm saline baths with ac- 
tive and passive motion are instituted daily. 
The splint is reapplied after exercise. Three 
weeks after operation, the splint is discarded 
and a motion exercise program is outlined for 
the patient. 

Dupuytren’s contracture of the palmar 
aponeurosis, as stated by May, is a disease of 
unknown etiology, which progresses gradu- 
ally, involving palmar aponeurosis, the 
fourth and fifth fingers and rarely the other 
fingers. Insufficient removal of diseased 
structures invites recurrence, the skin often 
being involved. An operation is performed, 
with the tourniquet applied. The incision 
starts over the origin of the palmar fascia, 
proceeds along the main longitudinal palmar 
crease, across the transverse creases at the 
radial side of the palm and ends at the radial 
side of the base of the index finger . The dis- 
eased part of the skin is circumscribed by 
another incision, and a transverse incision is 
added to the ulnar side. The skin and sub- 
cutaneous scars of the thenar and hypothenar 
region are dissected from the palmar fascia. 
The same is done with the healthy skin of the 
radial and distal part of the palm. The dis- 
eased skin remains connected to the fascia. 
The fascia is now severed from its tendon, 
and the entire fascia is excised including ex- 
tensions over the thenar region, the second, 
third, fourth and fifth fingers. The dissec- 
tion is tedious and must be done with care. 
Next the blood pressure cuff is deflated and 
hemostasis obtained. The forearm, hand 
and fingers are immobilized in a proper 
splint. The three skin flaps are returned to 
their beds. The remaining defect is covered 
with a thick split graft, and a pressure dress- 
ing is applied. Postoperative care is as de- 
scribed above. 

Pratt, Gerald: Tendon Repair with Steel 

Wire. Am. J. Surg., 76: SI, July, 1948. 

Pratt recommends the use of fine steel wire 
(No. 36 or 35) for primary tendon repair. 
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Suturing 18 done after the method of Cerveli» 
minute needles being used and kinking of tho 
wire being avoided The wire suture sinks 
into the tendon substance, and no suture is 
visible on the surface after completion of the 
procedure 

The steel wire does not cause tissue reac* 
tion and permits healing without serum col* 
lection The pentendinoua reaction with 
scars and adhesions is minimized 
Kinking of the wire must be avoided Ty- 
ing 18 done by hand Knots are tied three 
times and cutoff short 

HYPOSPADIAS 

Loughran, A M : Observations on Hypo- 
spadias Bnt J Plcuttc Surg I 147, 
Oct , 1048 

Loughran theorizes on the basis of previ 
ously reported experimental work that the 
cause of hypospadias m the human is likely 
to be some discord m the endocrine sym- 
phony of mother and child, quantitative or 
qualitative 

The condition must be differentiated from 

(a) adrenal virihsm in the female child and 

(b) a coogcnitolly short anterior urethra 
Fifty nmo patients With hypospadias were 

treated at the Children’s Hospital, Edin- 
burgh, between 1026 and 1042, and 43 could 
be followed up In 36 of these tho Ombrd 
danne procedure was earned out, but in 7 of 
these the second stage was not performed 
The 29 completed cases comprise 9 peno- 
glandular, 10 penile, and 4 scrotal types 
A good cosmetic and functional result was 
recorded m 24 cases, a fair result in 4, and 
there was only one failure 
Early relief of pcno-scrotal webbing (the 
average age at the time of operation being 6 
years) allows unrestricted growth to occur 
A total of 76 operations were performed on 
the 29 patients 

The author concludes that tho Ombr6 
dauno operation is the operation of choice 
because (a) the late results are good , (b) it 
IS simple to perform, (o) no special instru- 
ments ore required, (d) deflection of the 
urinary stream is unnecessary , (e) the peno- 
ecroU} web, t{ preseat, ts lacideatally 
stroyed m raising the pouch 
PreUmmary straightening should be earned 
out at tho age of 2 years, and the Ombnkfanoe 


operation should be performed at the age of 
three, and the second stage 3 months later 

It Would appear that too much has been 
made of urethral hairs as a complication of 
tho Ombrddanne operation 

Young, Forrest and Benjamin, John. Repair 

of Hypospadias with Free Inlay Skin 

Graft Surg Gynce Ofial , 86 439, Apr , 

194S 

Repair of hypospadias at an early age in 
order to a\oid psyehio trauma is recom- 
mended by Young and Benjamin The more 
commonly used methods of repair are men- 
tioned and described briefly Of these the 
method of Nove Jasserand was selected for 
use in children because it bad the advantage 
of a minimum number of steps 

The chordee is corrected when tho patient 
18 one year old by dissecting out the flbrous 
band responsible for the cbordee The ven- 
tral incision 18 closed in multiple triangular 
flaps m order to avoid contracture The 
hypospadio meatus is freed together with a 
short section of the urethra, and the opening 
18 brought out a short distance lateral to the 
median hoe The next step is earned out at 
2 to 3 years of age (at a minimum period of 6 
months after the step) Penncal ure 
tbrostomy is performed , and a Foley catheter 
inserted m order to divert the unne A 
tunnel beneath the skin of the ventral sur- 
face of the penis is made with scissors, ex 
tending from the dimple in the glans to the 
site of the bypospadic meatus (The bypo- 
spadio meatus is freed from its location later 
oily to the middle line and is brought bock to 
its normal location ) AO 02 inch skin graft 
18 anchored to the catheter, size 14 to 18 
French, depending on the size of tho perns 
This catheter is inserted into the above de 
scribed tunnel and earned into the urethra 
The posterior margin of the graft is sutured 
to the bypospadic urethral onflee The glans 
and the graft wrapped catheter are anchored 
to the abdominal slan and a pressure dressmg 
applied The catheter is removed from the 
urethra in 7 days, and the Foley catheter is 
removed from tho perineal urethrostomy a 
day or tno later 

The results in 10 cases arc described la de- 
tail Dilatations were found not to be neccs 
sary A child who nas operated upon at tho 
age of 3 years has been followed up for 5 
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years, and there has been no evidence that 
the graft may have failed to grow, thus repro- 
ducing the chordee. Endoscopic microscopic 
examinations reveal that the graft resembles 
the mucosa; and no hairs have been observed 
in the graft. 

MISCELLANIES 

Flckerill, H. P.: Plastic Surgery in the 
Treatment of Malignancy. Brii. J. Plasl. 
Surg., 1: 181, Oct., 1948. 

As stated by Pickerill, thirty years have 
elapsed since plastic surgery was revived on 
sound surgical principles at Sidcup. The 
author has watched in vain during this period 
for evidence of plastic surgery taking its 
rightful place in cooperation with general 
surgery for the bolder treatment of malig- 
nancy. If the general surgeon will depend 
upon the plastic surgeon for reconstruction 
of a defect, he will be bolder and more suc- 
cessful in his excisions. 

Malignant parotid tumors are used as an 
example of a commonly neglected lesion not 
adequately removed because of fear of dis- 
figurement. 

Becurrences in the skin after the removal 
of malignant breasts are another e.xample 
used by the author to emphasize the neces- 
sity of adequate excision and plastic correc- 
tion of the defect. “There are, of course, 
many other forms of malignancy in which it 
would be of advantage for the plastic surgeon 
to work in conjunction with the general sur- 
geon, each becoming bolder in action as each 
gained experience and confidence.” 

Editorial Comment: This is an article that 
should be read by all plastic and general 
surgeons. 

Eantner, Claude E.: Diagnosis and Prog- 
nosis in Cleft Palate Speech. J. Speech 
Disorders, 13; 211, Sept., 1948. 

Kantner discusses problems of examina- 
tion, diagnosis, and treatment of speech 
defects in cleft palate cases. 

“Nasality” is the most common component 
of cleft palate speech. This is primarily a 
matter of resonance, not directly related to 
air escape through the nose, or to the degree 
of opening of the soft palate during speech. 
However, the amount of nasality increases 
and decreases with the size of the opening in 
the nasopharynx. We cannot measure the 


nasality by detectors, or estimate the p 
ress by their use. 

In examination there are three gem 
steps: observation of speech patterns, exa 
nation of speech organs, and consideratioi 
the case history. 

Nasality can often be eliminated by pro 
motivation, sensitization, and train! 
Much nasality is not based on organic insi 
ciency. The articulatory pattern itself n 
be caused by factors other than those rela 
directly to the cleft palate, as a direct res 
of the palate condition, and by physi 
anomaly. 

On physical examination, one begins w 
the lips, then observes the condition of ' 
jaws, teeth, hard and soft palate.’ The 1 
are primarily of cosmetic significance. C 
notes the relation of the upper and lov 
jaws as to protrusion or retraction, marl 
open bite, and wide irregularities of i 
upper central teeth. Each physical irre; 
larity has only a relative significance to 1 
speech pattern. 

In Kantner’s opinion, with good inte 
gence, good motivation, an agile tongue, ke 
hearing, and proper training, most patlei 
with cleft palate acquire fair speech regai 
less of the condition of the teeth and jaw< 

Minor defects of the hard palate are 
little importance except in preventing t 
passage of food into the nose. The soft p 
ate is the most vital and difiScult part 
physical diagnosis. The important consi 
eration is whether the patient makes closi 
of the nasopharynx during speech. If he pi 
duces single words, vowels or syllables, nc 
nasally with relative ease, he may be able 
attain good speech training. 

In closing the nasopharynx, the last pa 
of the maneuver to closure is moat importai 
The patient must have additional moveme 
enough to bring him within striking distan 
of complete closure. Palatal exercises an 
waste of time if the palate is inadequal 
tense and scarred. 

The importance of tonsils and adenoids ii 
matter of dispute. Apparently adenoids a 
of more significance than tonsils. In certa 
cases, following the removal of adenoic 
there was a marked increase in nasah 
which could not be overcome. 

The case history involves evaluation 
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factors such as tbo number of operations, 
family background, attitudes ei ccUra, 

Many children now being bom with cleft 
palate wiil achieve good or normal speech 
without need for training. This is due to 
better operative technics, facilities for early 
and proper repair, and so forth. Most of tho 
severe apccch defects arc found in adults and 
older children. 

Tliogoal should be that every patient with 
a cleft palate should liavo the best possible 
training commensurate with his needs, phys* 
ical limitations, mental ability, and poten- 
tial contribution to society. 

Zlmbrdn, A. Velazco: Surgical Treatment of 
Prognathism. Vida Nuna, Agoato 14, 
1947. 

Zimbrdn describes a technic which, in his 
hands, has proven useful in dealing with 
prognathism. The surgical steps ore : 


(a) Regional anesthesia. 

(b) Incision, § inch from the vertex of the 
mastoid process to the border o! the ascend- 
ing ramus of the mandible. 

(c) Blunt dissection, the parotid gland 
and facial nerve being protected. The peri- 
osteum on both sides of tbo bone is separated. 

(d) Osteotomy of the ascending ramus in 
tho tranverse position with a specially de- 
vised osteotome. 

(e) Once tho section of the bone has been 
performed on both sides, the mandible is held 
inretrusion with previously cemented dental 
splints. 

(f) Suture of the incision. 

The bone section should be made on the 
occlusal plane, control should be obtained by 
a noDstcrile assistant working within the 
mouth. Mobilization should be started in 3 
to 4 weeks. 




STUDIES ON THE PATHOLOGIC ANATOMY OF THE UNIL VTER VL 
HARE LIP NOSE* 


WM C HUFFM VN, M D , F A C S , and DEAN M LIERLE, M D , F A C b 

The occuricncc of the cleft lip anomaly m about one-tenth per cent of all 
births would lead one to believe that an occasion il cadivcr with this deformity 
would be obtainable for dissection Howevei, few teachei-s of anatomy tan le- 
call having seen such a specimen m their laboiatories Because of the laie 
appearance of these m the dissecting room, one is forced to leain what he can 
concerning their faulty anatomy from the study of living patients, pliotographs, 
masks, and opcTati\ c c\pcrience The material that w e pi esent has been gleaned 
m such a manner 

In a scaich of the literature for information concerning the nasal variations 
that may accompany a unilateral chilosehisis, we were unable to hnd what we 
considered a comprehensi\c and detailed study of tlie condition For our own 
clinical information, we found it necessaiy to piepare ns complete an analysis as 
possible lule doing this, we gained tlie impression that the malfoimation of 
the nose was not due so much to inherent aberrations of the size and shape of 
the elements of the nasal skeleton (cartilaginous and bony) as it was to their 
being held in faulty positions It is \ery possible that the conclusions we ha\e 
leached are entirely cn oncous If so, this pajiei w ill have well ser\ ed its purpose 
if it Stimulates some moie accomplished anatomist to direct his attention to this 
problem 

As the technique of primary icpair of the cleft hp has impro\ed m the hands 
of Blair, Blown, Ivy, Axhaiiscn and others, so has the uccompanjung nas^il 
deformity iccei\cd more and more consideration until today, the nose and hp 
rcccne properly proportionate caie at the time of the initial operation The 
fortunate result of the trend away from focusing attention almost c\clusi\ ely on 
the hp has been the decreasing frequency w itli w lucli extreme postoperativ c nasal 
dcfoimities arc encountered Even so, thcic is still a large enough number of 
persons who present themselves because of marked nasal disfigurements to make 
the study of such defects of piimc impoitanco 

P.ircnthetically, it might be staled that m the course of our ]nvc‘5tigations we 
continually confused ourselves and our staff when discussing various parts of 
the nose ^Yhcn the p.itient was on the oiieialing table tlie tip of the noae was 
“on top”, when he was sitting erect the tip was “m front”, and so ad infinitum 
In Older to avoid misunderstandings we were forced, oven when talking among 
ourselves, to use the anatomical terms ccplialad, caudad, dorsal, and vential and 
will apply them m all further discu'-sion 

After some bitter experience, we hiveieachcd the conclusion that tlie internal 
and external na^al anat om v must alw aj a be considered as an entity So strongly 
do we feel on this subject that we routmeli determine what is to be done with 

• State Um\crsily of Iowa llospit ds, Iowa Cit>, Iowa 
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the nasal septum before we even consider how to approach the correction of the 
external nose. Even as we realized that it was folly to try to “build a straight 
nose on a crooked septum” we were surprised to find how often the nasal septum 
was not at all in the alignment that one would expect to find it from external 
examination. In some cases, the nose Avas deflected to one side or the other and 
the ventro-caudad (antero-inferior) portion of the septal cartilage was found 
resting in the columella and deflected to a corresponding degree; in others, the 
septum was found dislocated from the columella and, at first glance, seemed to be 
excessively deviated, but on more considered examination proved to be the only 
part of the nose that fell in the midsagittal plane; in still other cases the septum 
was curved to the side opposite that to which the external nose was displaced. 
When the septum is found in or very near the midsagittal plane the reconstruc- 
tion of the external nose will be simplified since it presents a midline skeletal 
structure to which the mobilized external nose may be fi.xed. If the septum 
lies to one side or the other of the midline to any degree its replacement in a 
normal position is obligatory before the external nasal deformity is attacked. 

Full appreciation of the misproportions of the external nose can be gained 
only by careful palpation and examination from full face, profile, and basal views. 
From these the defects present may be classified as being in the caudal one-tlrird 
(lobule) the middle one-third (upper cartilaginous vault) or the cephalad one- 
third (bony vault) of the nose. 

The greatest variety of asymmetries Avas found in the lobule. It Avould be 
natural to expect the lower lateral cartilage that makes up the half of the lobule 
lying on the same side as the cleft in the lip to be in a more faulty position than 
its felloAv of the opposite side. 

In Figure 1 most of the points of abnormality that can be seen from a basal 
vieAv of the nose are illustrated. Since Ave Avere unable to find any one nose in 
Avhich all possible types of faulty anatomy Avere present the draAvings used here 
and elseAvhere are composite ones, and photographs of many different patients are 
required to shoAv all points discussed. In addition several aberrations Avere 
noted on examination of patients that could not be made apparent in their photo- 
graphs. Nevertheless, actual photographs are used as much as possible to illus- 
trate each defect. 

The photographs used in Series ^ 1 depict the faults that Ave believe can be 
classified as common or “typical” when the nose is examined from a basal vieAV. 
Each picture is used to shoAV one specific distortion but in each one can be found 
other deformities occuring in any number and combination. 

In “A” the tip of the nose is seen to be deflected aAvay from the side of the 
cleft in the lip or tOAA'ard the uninvolved side of the lip. In B the nasal tip (dome 
of the loAver lateral cartilage) on the involved side is dorsally displaced (retro- 
placed). C shoAvs the angle betAveen the medial and lateral crura of the loAA^er 
lateral cartilage on the involved side to be e.xcessively obtuse, causing a “blunt- 
ing” of the ventral (anterior) extremity of the naris. Illustrated in D is a defect 
thatis almost constantly present: the involved ala presents aninAvard “buckling” 
rather than a gradual outAvard curve Avhile E brings out a fault that is almost as 
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common, absence of the alar-facial groove and attachment of the ala to the face 
at an obtuse angle. A real or apparent deficient bony development underlying 
the alar-facial attachment on tlie involved side is shown in E and F. The nejft 
three photographs are used to show typical ill-proportion of the iiaris; in G its 
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PnoToonAPiiic Series Nu. 1 

dorsal (posterior) eUrenuty is overly wide, in II its circumfciencc Is greater than 
that of its fellow, and in I the entire naris is in a more dorsal position (retro- 
placcd) than the one on the uninvoivcd side. The final three pictures in the 
series call attention to variations in the size, shape, and direction of the columella; 
e.\amination of J reveals that the columella is shorter in a ventro-dorsal (antcro- 
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posterior) direction on the involved side than on the uninvolved side, in K the 
medial crus of the lower lateral cartilage that lies in the half of the columella on 
the involved side is dorsally displaced (retroplaced) in relation to its opposite 
member, and in L the columella takes an oblique direction with its dorsal (pos- 
terior) end slanted toward the uninvolved side of the nose and lip. 



PnOTOGRAl'HlC SERIES NO 3 


If the photographs used to illustrate specific “typical” distortions in Series ^ 1 
are re-ananged and a few more added as has been done m Photographic Series 
2, it becomes evident that some of the “typical” abnormalities are absent or 
exactly reveised. 

A cursory comparison of A in Series $ 1 with A in Series M 2 leaves the impres- 
sion that the lack of nasal symmetry is due to the same cause in each case, but 
more studied analysis shows that in A of Series M 1 there is an actual lateralwaid 
displacement of the nasal tip while in A ot Seiies ^2 the deviation is only 
appaient. Heie the seeming deflection is due to a lack of prominence of the dome 
of the lower lateral cartilage on the involved side (fig. 2) and experience teaches 
that in such instances the septum is very apt to lie in the midsagittal plane while 
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m true tip deviations the septum is likely to cur\ c m the same direction Instead 
of the commonly piescnt “blunting” of the ventral (anteiior) extremity of the 
nans seen m C of Senes 1 the angle between the medial and hteial cruia of tlie 
lower lateral cartilage may be extiemely acute and cause unnatural “sharpening” 
of the nans as illustrated in B of SeriCb #2 In contrast to E of Senes I, 0 of 
Senes #2, represents an exact re\eisil of a “typicd” deformity, the al.i is 
attached to the face at a moie acute angle thaiiit should be and excessive depth 
of the alar-facial angle is the lesult Rather frequently there is adequate boiij 
development underlying the involved alir facial angle (Senes #2D as con 
trasted with Series M IE and F), when tlie giowth and projection of bone in this 
part of the maxilla is normal or nearly so the nasvl reconstruction is obviously 
simplified Ihc broad doraal (posterior) extremity of the inns of IG may be 
replaced by one forming an acute angle as m M 2E, and a nans of less than normal 
circumfeiencc is sometimes seen (#2F) instead of one of too gicat a perimeter 
while the dorsallj displaced (rctroplaccd) nans of #11 may not be evudent 
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Fig 2 


(#2G) The columella may be of equal or neaily equil length on both the 
involved and uninvolvcd sides (#2H as compaicd with #1J), the leaf of its 
involved side may not be iloisally displaced when judged by the position of the 
dorsal end of the medial cius of tlie lower lateral cartilage ( #21 m contradistmc 
tion to # IK), and the columella ma> fail to assume an oblique direction ( # 2D as 
opposed to #1L) 

It IS notable that even when some of the “t>pital” abnormahtica aie absent oi 
reversed two of them, the doisal displiccmcnt of the dome of the involved lower 
lateral cartilage and the inward buckling of the ala on the deformed side, arc 
practically always present 

Inspection of the nasal lobule from v direct full face aspect leaver an immedi 
\to impression that tlic tip does not he m the midlinc Here, as in the b i'- d 
view, It may be that theic is onI> apparent deviation of the tip due to lack of 
inomnicnce of the dome of the involved lower literal cartil igo (fig 2A) 

Actual or apparent tip dev i ition may bo determined bj coiistnicting a midlme 
jicrpcndicul ir on u full face photograph, by obscuring the involve I side of the 
no^e, or bv printing a composite double pimt photograph with the uninvolvcd 
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side of the nose and face reversed and substituted for the involved side (A, A' 
and A" of Photographic Series ^3). 

In a second type of apparent tip deflection the illusion of lateralward dis- 
placement is made even stronger by what might be termed a “twisting” of the 
lobule. In such cases the lower lateral cartilages lie in a position that would be 
assumed if they were rotated around an axis between and parallel to their medial 
crura. Figure 2B attempts to show graphically the relations assumed by the 
lower lateral cartilages under this condition, and B and B' of Photographic 
Series ^3 depict the actual appearance. When this “twisting” is accompanied 
by a true displacement of the tip from the midline as shown in figure 2C, we have 



Photoghaphic Series No. 3 


'ound the deviation to be almost constantly toward the uninvolved side, the 
malysis of which is brought out in C and C' of Series ^3. Photograph D of the 
same series is introduced to emphasize the point that a variation is sometimes 
the reverse of the expected “typical”; here the tip deflection is in the opposite 
direction, toward the involved side of the lip and nose. 

The entire tip of a unilateral hare-lip nose is often dependent, but more worthy 
of attention is the fact that the half of the nasal tip formed by the lower lateral 
cartilage on the side of the deformity is so much more dependent than the opposite 
half (fig. 3). It may also be noted that the caudad (downward) and medial 
rotation of the lateral crus of the lower lateral cartilage on the involved side 
causes the two nares to exhibit an extreme difference in appearance. The free 
r im of the involved ala lacks a normal gradual cephalad (upward) and dorsal 
(backward) curve so that the naris is almost or entirely hidden from view. The 
degree of this defect differs greatly from patient to patient and would be e.xpected 
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to vary moro ns vth the point of alar>facial attachment than it actually docs The 
ala may be attached to the face at a level that is cephalad to its fellow (too high) 
as shown m hgure •LX. or caudad to its opposite member (too low) as in figure 46 



Tia 3 
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but in cither case the nans is u holly or partially obscured by the alar rim Figure 
4B also bnngs out another fairly common defect, when the Ncntral (anterior) 
portions of the lower lateral cartilages arc widely separated there results a tip 
tliat is cleft and of excessive width 

In reference to the just mentioned “too high” or “too low” alar-facial attach- 
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ment on the involved side it has been our experience to find the involved ala 
attached to the face at a more caudal level (“too low”) than its fellow in the vast 
majority of cases. We hesitate to make any dogmatic statements as to whether 
this improper point of attachment is due to faulty primary surgery or to post- 
operative scarring and/or unequal growth, but our suspicions are in favor of the 
former. 

If one accepts the theory that the greater part of the deformity of the lobule 
is due to an axial rotation of the lower lateral cartilages, especially of the one on 
the involved side, he Avould expect the medial crus of the cartilage on that side 
to lie at a more caudad (lower) level in the columella than its fellow as shown in 
figure oA. Such proves to be the situation in most instances. That this defect 
is seldom well marked in photographs can be seen by examing figure SB but it 
becomes evident upon palpation of the columella and examination of the patient 
with light directed from several different angles. The rotation theory again 




Fig. 5 

seems tenable when the “caving in” of the side of the nose at the caudad (lower) 
part of the upper lateral cartilage is noted (fig. SC). We attribute this defect 
to the caudal (downward) displacement of the cephalad (upper) edge of the 
lower lateral cartilage with resultant deficient support of the soft tissues rather 
than to a deformity of the upper lateral cartilage itself. 

Lateral deviation of the part of the nasal skeleton made up of the upper lateral 
cartilages and nasal bones may or may not be present; if present it is nearly 
always toward the uninvolved side. When there is deflection of the cartilaginous 
part of the external nasal skeleton with little or no displacement of the nasal 
bones we have found that the deformity frequently is accompanied by a corre- 
sponding bending of the cartilaginous part of the nasal septum. If such is the 
case, the external nasal deformity may be corrected or lessened in many instances 
by reconstructing the septum and placing it in the midsagittal plane. Of course, 
this procedure will do nothing toward correcting deviation of the nasal bones. 

Some of the abnormalities seen on a profile examination are repetitions of 
those already described but others are apparent only from this view. 

Dorsal displacement (retroplacement) of one or both lower lateral cartilages 



‘xlong w ith caudal (downward) rotation of the angles of one or both of tiicm t vut-es 
a rete&ftion. and dependtncc of the nasal tip Such dorsal diaplacement maj be {?o 
extreme that it is obvious on profile views of both the involved and unmvohed 
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sides and also seems to cause displacement of the caudal ends of the upper lateral 
cartilages (Photographic Series 4A and B). In other instances only the lower 
lateral cartilage on the involved side seems to be displaced so that the deformity 
is visible only on the profile examination of that side (Series 4C and D). 

Upon viewing the normal nose in profile the free rim of the ala forms a gradually 
arching curve so that nearly the entire length of the columella is visible (Series 
4E). In the hare-lip nose the displacement of the lower lateral cartilage on the 
involved side causes the lateral crus to lie at a more caudal (lower) level so that the 
columella may be hidden entirely (Series 4F). Invisibility of the columella can- 
not always be blamed entirely on the sagging of the involved lateral crus because 
at times the columella itself is retracted into the nose; this retraction can be seen 
from the uninvolved side and may include the entire length of the columella but 
is nearly always more apparent at its junction with the lip (Series 4G). When' 
the medial crura of the lower lateral cartilages lie in such a retracted position the 
septo-lahial angle is more acute than normal. This acute angle lends an illusion 
of excessive nasal length and retraction of the whole columella causes the nose to 
appear “chopped off”. 

Even though there is no reason why a hare-lip nose might not present an actual 
bony hump careful analysis ■will show that in many instances the hump is not an 
actual increase in profile projection but is apparent only as a result of dorsal 
(backward) displacement of the cartilaginous portion of the external nasal 
skeleton. The apparent bony hump seen in figure 6A has been minimized by 
advancing the profile projection of the upper and lower lateral cartilages with the 
result shown in figure 6B. 

A discussion of the revision of a previously repaired hare-lip is not within the 
scope of this study, but we feel it worth remarking that nasal deformities fre- 
quently co-exist with a lip requiring secondary repair. In such cases we are 
convinced that the best results are obtained by reconstruction of the nose and 
lip at the same operation. 

We have followed the theory that most of the nasal deformities present in a 
unilateral hare-lip nose are due to a rotation of one or both lower lateral 
cartilages rather than to inherent aberrations in their sizes and shapes to devise a 
basic procedure aimed toward placing them in their normal positions. We have 
used this fairly simple maneuver on enough occasions to find that it solves many 
of the problems arising in the nasal reconstruction. When and if we operate 
upon a large enough series of cases to prove its worth we shall attempt to describe 
the procedure in minute detail. 



PRACTURE OE THE ZYGOMATIC TRIPOD 
Easilti Reduced by Inthanas^l Manipulation 

EDGAR P. CARDWELL, 31 D , P A C S 
Attending Surgeon, Neuark Eye tt Ear Infirmary 

Many fractures of the face can be reduced conveniently as an office or as a 
clinic procedure In my experience, the operating time and the morbidity are 
reduced to a fraction of tliat when other methods are used on lesions of com- 
parable seventy. Examination of the literature appears to show that other 
physicians have had the same experience in the few recorded cases in \vhich the 
intranasal reduction has been applied 

It IS not my purpose to imply that any one method of treatment will suffice in 
all maxillo facial injuries, but to demonstrate that an mtranasal method of 
reduction of fractures of the face is a safe, easy, and very frequently successful 
maneuver requiring minimal manipulation and discomfort to the patient and 
maximum reduction in hospitalization 

Many general rules do not apply in maxillofacial surgery However, close 
adherence to surgical principles — so often completely neglected in this t>pe of 
work — always brings best results TJie type of debridement recommended in 
World War I should be omitted or used cautiously m severe facial injuries for 
fear of cutting a\/ay a feature or exposing an eyeball The debridement now 
recommended* consists of careful cleaning, with special attention to “tattooing’' 
from explosions, and the removal of foreign bodies and unattached bony frag- 
ments Leaving m a fragment that may be lost is preferable to cutting away 
tissue that may Jj>'e Chemotherapy and pemcilJm Jiavo been of great value in 
making this type of debridement possible Immediate or early cleaning of the 
tissue IS most important as distinguished from debridement as generally practised 
in areas of less vascularity 

At the same time, fractures should be reduced and bony fragments having any 
licriosteal attachments whatsoever replaced (This practise is not recom- 
mended m cases of compounding into the accessory sinuses with intracranial 
damage ) Repositioiung of the orbit, zygoma, nasal bones and palate usually 
completes the procedure Protection against iccidental malalignment after tlie 
reduction must be maintained m a few instances by various methods of internal 
and external fixation, dental appliances and wiring 

I believe that the following rules will seixe as a practical guide for treatment 

Primary suture Done on all civilian type injuries of the face not complicated 
by postponement of definitive treatment more than a day (Relative contra- 
indications might be the possibility of spreading emphvsemaor in gross contused 
lacerations involving the tongue, the lower jaw, and the pharynx Tliese con- 
traindications may require an open treatment for the best lesults ) 

• Personal impressions as gathered from the lectures and writings of K iranjian, J B 
Brown, the Military surgical manuals and military directives 

235 



236 


BDGAK P. CARDWELL 


Open treatment. Do not pack open but dose in layers outward — first, the 
mucosa and next, the important structures; nerves, bone, vessels, muscles— over a 
period of a week or more as the primary reaction subsides. This applies to the 
following types of cases; 

a. Wounds seen late (after 20 hours). 

b. War wounds of the “axplosive” type, grossly contaminated and severely- 
contused. (Bullet wounds may be of this type.) 

c. Severe wounds which are complicated by loss of tissue especially bone and 
which will be constantly bathed in oral secretions. 
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PLATE I 
(Case No. 20) 

(a) Tripod fracture, left. Note rotation anteriorly and depression of zygoma. Photo- 
graphed April 28, 1945. 

(b) Tripod fracture, left, after reduction by inframeatal, transantral manipulation 
with a male sound. Photographed May 8, 1945. 


d. Wounds complicated by damage to sinuses and to the cranial vault with 
dural and cerebral lacerations. (Even here, early definitive treatment 
pez'mits many to be closed. However, bone defects must be a secondary 
considei’ation.) When a neurosurgeon is not available, any well-trained 
sui'geon who has given thought to the matter can do a creditable debride- 
ment, care for hemorrhage and repair dural tears with fascia lata if needed. 

In gross mandibular and maxillary loss, it is important that the soft parts be 
maintained in functional position from the beginning in order to prevent con- 
tracture. This may be done by means of prostheses, wire, etc., until plastic 
replacement of the soft tissue and subsequent bone graft can be made. 

The following points need to be emphasized: 

1. Immediate or early definitive treatment is best. 

2. The use of local anesthesia is to be preferred. 

3. Proper airway must be maintained, occasionally by tracheotomy. 
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4 In injuries, few exceptions exist to tlie uile of primary suture 

5 Morphine is not indicate J in wounds of the face oi liead and its use maj bo 
fatal 

Examination of 1 abics I and II w ill illustrate that cases of the se\ enty usu lll^ 
seen in ci\il accidents — whcic a\ailable for definitne care liy the prescribed 
method w ithm tw o weeks of injurv — aaeiaged about oj minutes m operating time 
and 10 days m the ho'ipital (see cases Nos 0, 11, 12, 10, 20, 21, 23, uid 24) 


TABLE I* 


i 

CASE NO 

PRE OP 
KOSPITA 
UZATIOS 

TV PE OP OPERATION 

OPERAT 

TIME 

POST OP 
nosPiTi 
UlATtO'f 

REUARKS AND CALSES OP INJLRV 

1 

5 

GllltCS 

27 

99 

Tripod fracture— blow of fist 

2 

10 

1 Submucous &. , 

55 


Tripod fracture (?)— automobilt 



mtrinasal 



accident (see case rcportl 



2 Culduell Luc 

35 

2S 


3 

5 

GilliLS 

27 

17 

Tripod fracture — fall on face 

4 

5 

1 Gillies 

23 


Tripod fracture— fall from double 



2 Gillies 

21 

34 

Jeeh bed 

5 

G i 

1 Caldwell Luc 

15 


Tiijiod fracture— collision in base 



2 Gilhcs 

53 

33 

ball game 

0 

S 

1 Cvldwell I uc 

35 


Tripod fneture (?)— blow of fist 



2 Caldwell I uc 

30 

26 

(see case rejiort) 

7 

8 

Gillics 

55 

36 

Tripod fracture— collision in foot 


1 




ball game 

2 ! 

12 ; 

Intra oral 

> 

20 

Tripod fracture— collision in base 






ball game Primarv reduction 






unsalisfactor} (see Table II) 

8 

4 

Caldwell Luc 

35 

26 

Tripod fracture 3 >cars old op 






enteil for neuralgia and to re 






hevo anesthesia with improve 






ment 

9 

1 

Gilhcs 

30 

13 

Tripod fracture— kick I ailure 




1 


to reduce (see Table II) 

Avenge 

0 : 


34 

33 



* All cises m tins lul)Ic were operated hj m> pr< deccssors, issociulcs "uu! mjscif Most 
of the cases lud genera! anesthesia but the aoCi>tliesia time is cvcluilcd from the figures 
Mso excluded from tlm table are 2 }gom itic arch fractures aid severe injuries with crani-i! 
and frontal damage as the} undul> affect o{>crativc time and morbidit} statistics 

Similar cases reduced by other methods averaged 48 minutes m operUing time 
and spent over 34 days m the ho'^pitnl (•'ce cases Nos 1, 3, 4, o, 0, and 7) 
Fraetures of the face have been succe^sfullj reduced bv 

(a) External methods (Patterson*, Mtt u»*, Gilhcs*, Gill*, Roberts^, New®, and 
othei*s) 

(b) Intra oral approach through the buccal fold (Goldthw iite^, KcLn"^ and 
Straith*) 

(c) Transantral approach via the canine fossa as performed by Lothroji^ 
Blair and Ivj*°, Naftzger**, and others 
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T^VBLE II* 



PRE-OP. 


OPEIEAr* 

POST-OP. 


CASE XO. 

BOSPITX- 

tVPE OP OPERATIOH 

nOSPlTA- 

REMARKS AMD CAOSES OP IMJERT 


UIAUOK 



UZATIOH 

9 


Intranasal 

min. 

6 

13 

Tripod fracture — kick. Second- 






ary reduction (see Table I) 

11 

1 

Intranasal 

10 

14 

Tripod fracture compounded into 






ethmoid & nose 

12 

1 

Intranasal 

8 

5 

Tripod fracture — fall from a lad- 






der 

13 j 

0 

Intranasal 

165 

43 

Tripod fracture — jeep accident; 






severe complicating injuries (see 
case history) 

14 

0 

Intranasal & other 

10 


Tripod fracture, bilateral — motor- 




35 

35 

cycle accident; severe com- 
plicating injuries (see case his- 
tory) 

15 

2 

Intranasal 


19 

Tripod fracture — airship crash; 





1 

severe lacerations and fractures 

1 of nasal bones 

16 

1 1 

Intranasal 


1 

i Tripod fracture — volleyball colli- 


1 




1 sion; depressed and rotated 

17 

7 

Intranasal 

10 


Tripod fracture — automobile ao- 


i 

Intranasal 

? 

120 

cident; severe lacerations and 
fractured mandible 

18 

7 

1 Intranasal & other 

6 


Tripod fracture 21 days old (see 


1 

1 

12 

14 

operation report) 

19 

i 5 

1 Intranasal 

8 

32 

Tripod fracture, bilateral— motor- 


! 

i 



cycle accident; complicated by 
compounding into frontal si- 






nuses 

20 

1 

Intranasal 

5 

3 

Tripod fracture — blow of fist 

21 

0 

Intranasal 

5 

3 

Tripod fracture — collision in soft- 






ball game. Secondary opera- 
tion (see Table I and case his- 






tory) 

22 

1 

Intranasal 


18 

Tripod fracture 14 days old— fall 






on car bumper 

23 

2 

Intranasal 

12 

3 

Tripod fracture 14 days old — blow 






of fist 

24 

1 

Intranasal 

7 

3 

Tripod fracture — fall on floor 






striking 2x4 

Average 

2 


19 

22 



• All tripod fractures treated intranasally are included in this Table except Case No. 2. 
All cases were done under local anesthesia by the author, and directed entirely by him 
except for Cases Nos. 14 and 17 which were seen in consultation and operated on for the 
Surgical Service. Anesthesia time (approximating 10 minutes) is not included in the 
operating time. Lt. Col. Taylor of the Dental Corps was of great assistance in Cases 
Nos. 14, 17 and 19 in securing dental occlusion and fixation in fractures involving the 
palate, both maxillae, and the mandible. 
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Kazanjiaa“ ‘-j iVkcnnan“, a large number of orthodontists, and others have 
contributed improvemcntb in immobilization of severe and of old fractures by 
means of external and intra oral hxation and by the use of hcidcasts for traction, 
etc Ihese methods are invaluable when the palitc, aKeolar arch, and both 
maxillae are involved, afler failure of the maneuver recommended m this paper 

Shea** first described the “very simple method” which is the subject of this 
paper The method used in Shea’s words, ‘ With one hand external for palpation 
the sound can be guided in the elevation of the fragments into tlicir places ’ 
needs little modification He adds that, ‘Tf the antral wall is partly comminuted 
I prefer an open operation ” Since this repoit, She i tells me he has become an 
advocate of extending the intranasal method more generally Experience with 
the cases m this senes demonstrates that tnnsnasal manipulation may be com- 
bined advantageously with any otlicr method of reduction even when complete 
reduction or fixation is not possible by this maneuver alone Adams'® reports his 
experience with the method, Shci'*, m discussion, mentions inflating a balloon 
m the antrum to maintain proper elevation of the orbifal floor where necessary 
The use of a balloon is also advocated by Johnson*^ who uses it tlirough the 
canine fossa approach Hooplc*® independently began the use of the male 
sound for these fractures and extended its use in mihtaiy hospiliK of the Euro- 
ix.an Theatre of Operations Canfield*®, m charge of otolar>ngology for the 
European Theatre, was impressed by the work being done by IIooplo 

Adams'® suggests a solution to the riddle of wliy this method has been mde 
pcndcntly discovered by several surgeons He stitcs, Lacerations in many 
cases afford an approacli for reduction and immobilization of frictures ” etc 
In my experience, the sharp edge of the bony nasal orifice lias cut through the 
cheek unci the upper lip like a knife, following frontal face injunc'^, exposing, 
when retracted, the underlying fructuits Tins makes an entrance into the 
antrum through the fracture, for elevation of the orbital margin and for lemolding 
tlic malar eminence, a simple matter Compounding into the mouth or further 
stripping the periosteum is avoided and viability of the comminuted bony 
fragments la enhanced Immediate suture is thus possible without drainage as 
the large, intranusal (temporary) window in the nose offers a sufficient outlet for 
blood and secretions from tlic maxiliarj sinus 

bUUQICVL WATOMX 

Ihe malar eminence spoken of by Ungley*' as the ‘ zygomatic tripod,” is most 
commonly separated by a fracture from its three attachments of compact bone 
the zygoma, the lateral orbit U margin, md the inferior orbital margin Visuahz 
mg the antral surface of this rouglily triangular structure, a concavity is found 
beneath the orbital ridge and a firm, bony surface — the zygoma — , against either 
of which considerable prcbsurc with a curved instrument can bo exerted, if 
necessary, to reposition the “tripod” 

In practice, many early, simple fractures seem to snap back into normal position 
with no tendency to recurrence of ilefonnity (all but two cases in the series listed 
m 1 able II) In my experience, the direction of the displacement is unimportant 




PLATE II 


(Cask No. 15) 

(a) Compouucl, comminuted fractures of right zygomatic tripod, photographed 24 
hours after injury and before reduction. Note divergence from the vertical of the straight 
edge on the patient’s right. 

(b) The urethral sound has been passed through the inferior meatus and the curved tip 
is against the right lateral antral wall. The left thumb should bo used as a fulcrum to 
prevent excessive pressure on the septum and on the nasal spine, (The instrument in 
the operator’s left hand is a nasal speculum.) 

(c) Photographed a few minutes after reduction. The straight edges approximate the 
same angle of divergence from the vertical when held in any identically corresponding 
position. 


in influencing the ease with xvhich reduction is carried out. Hotvever, the age of 
the injurjr is an important consideration. Fractures two weeks old may be 
difficult (see Cases Nos. 22 and 23). In older fractures it may be advisable to 
use a method in which fixation of fragments is possible but I have found no 
contraindication to a preliminary trial of intranasal reduction (see Case No. IS). 
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In moie be\ere comminuted fiacturcs, the tlun orbiUl floor and the face of the 
tamne fo^^sa arc easily smoothed out fiom within the antrum and, wlitn pioperly 
aligned, ha\c a itmarkable tendency to hold a normal position without support 
It IS important to icmembcr that the orbital floor and the face of the lateral 
and anterior walls are easily pcnetiated This difficulty can usually be avoided 
by taking care in plaLing the instrument against the compact bone of the "tripod” 
E\en m cases wheic fiactuies of these thin walls h is ocemred, theie has been no 
untowaui result and, in one case (\o 18) wheie reduction was difficult because 
tlio fracture was old, deliberate fiacturc seemed to be of assistance m the re- 
duction 


DI CGNOSIS 

A propel evaluation of tlie injuiy is essential and the common diagnostic 
points outlined by Ungley-h Coakley'*, and others wairant consideration 

A simple, depressed, triple fractuic of the zjgomatic arch from a blow on the 
side of the head is not amen iblc to mlranasal leduclion * Canfield-® cautions 
that in war wounds oi in penetrating wounds, foicign bodies m the antra must be 
considcicd and may demand c\ploiation through the cuune fo&M 

Special handling is lequired m cases involving extensive comminution, m 
palatal and in mandibular injuiics, and in mote seveic complications such as 
gross loss of ti&suc The fact is emphasized, however, that reduction of the 
deformity w ith the intianasal sound is helpful in reducing suigical shoi k b> assist- 
ing in the earliest passible restoration of the functional position of displaced 
parts— just as early reduction by piopei methods is helpful in other inajoi bone 
injuries (see Cases Nos 13 and 14) 

In the cases unden consideration, diagnosis is ba^cd on the following 

(a) Facia! deformity in fracture of the "tripod” is usually obv lous but may be 
masked by swelling (cases Nos 20 and 15, Plates 1 and U respectively) 
In injuries with slight deformity or where masked by swelling, the de- 
formity can be visualized b> applying two, thin, straight edges (yard 
sticks) to the bides of the face (Plate II) Couc&ponding bony landinaiks 
on the skull, as a fixed point, and on the rygom i or inferior orbital margin, 
must be selected Ihc angle formed by the sticks, compaied uitli an 
imagiiurj, vertical lino from the top of the liead, is exaggerated by tlie 
length of the stick and shows the upper portion of the y ird stick on the 
fractured side deviating away from the vorlic il line in an obvious manner 
(Plate II, a and c) 

(b) Paljiable fracture lines along the oibital margins and the zygomatic arch 
are diagnostic 

(c) The infra-orbital iioive is frcqiieiitl> involved as the canal in wluch it runs 
weakens the orbital margin and fractures aio common at thi'» point 


.1 » . ■ ■ Ikiij 1 factor, lu my cx 

IH.ricucc, when rctluojig fracture dtprcssioiis of the zygoma through the mouth 
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Early reduction usually avoids prolonged or permanent infraorbital 
nerve symptoms. 

(d) Emphysema is not uncommon but is of no value in estimating a deformity. 
(Patients should be cautioned against blowing the nose.) 

(e) Interference with mandibular function indicates a depressed zygoma. 
If the “tripod” is not part of the depressed zygomatic fracture, an attempt 
at intranasal reduction will fail. (Trismus may be present in maxilla 
and palate injuries.) 

(f) Hemorrhage into the antrum, when present, makes a “tripod" fracture 
more likely, and intranasal reduction is doubly helpful in permitting 
intranasal drainage. 

(g) Diplopia may be caused by displacement of the inferior oblique attach- 
ments or of the orbital floor. (Occasionally the eye is displaced into the 
antrum. See Case No. 14. In one case, not included in this series and 
handled by the Surgical Service, both eyes were displaced into the antra; 
the ruptured left eyeball was not identified for several weeks!) 

(h) X-rays taken carefully in several positions are of the greatest value, (Oc- 
casionally, deformity is surprisingly difficult for the roentgenologist to 
demonstrate.) 


INSTBUMENTS 

The proper selection of the instrument for making pressure is important. It 
is significant that all operators who use the intranasal approach have independ- 
ently selected male sounds (Plate Ilb) as the most convenient instruments. 
Selecting the sound which is best adapted for the j ob at hand is essential. Special 
consideration is given to the length of the curved tip. On one occasion, how- 
ever, a Cushing scalp retractor was necessary in order to successfully lift a com- 
minuted portion of the inferior orbital ridge close to the nose (Case No. 21). A 
curved hemostat sufficed in one case with severe compound comminutions (Case 
No. 13); in another case, a curved, kidney pedicle clamp was used (Case No. 14). 

OPBBATION 

Preparation for operation consists of a 10% cocaine pack, as for an antrotomy, 
and injection of 1% procaine (novocaine) directly through the overlying skm 
into the principal fracture lines. This is preceded by morphine sulphate, gr. t, 

and scopolamine, gr. except in cases treated immediately in which shock Js 

a factor and previous medication a question. In my experience with these cases, 
repositioning the bones with only a little cocaine, locally administered, e.xerfe a 
favorable influence in the general condition of the patient in shock (Cases Nos. 
13 and 14). 

Although the intranasal zygomatic tripod reduction lends itself most readily 
to manipulation by the trained rhinologist, more severe injuries frequently suffer 
from unwarranted delays while awaiting consultation with orthodontists, oph- 
thalmologists and neurosurgeons (Case No. 17). Immediaie or early restoration 
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of the orbital contents to its normal position, manipulation of the palate and 
maxilla into dental occlusion, exploration of fronUil injuiy, dural tears and brain 
lacerations*, and immediate definitive treatment will save lives and prevent 
weeks or montlis of umiecessary suffering The maxillo-facial surgeon or the 
rlunologist mterested m this work could well prepare himself to carry out these 
procedures, most of which arc simple enough when the principles of surgery are 
understood 

COMaiENTS 

1 Comparison of this series of cases operated intranasally with cases treated 
in other ways shows that many ingenious methods of reductions of simple tripod 
fractures are umiecesj»arily complicated and morbidity needlessly prolonged 

2 Delay m definitive tieatment increases the number of operative procedures 
and prolongs morbidity further 

3 The ihmologist or the maxillo facial surgeon who-'C practice includes this 
typo of work can improve lus results by a study of the case histones of many ex- 
cellent surgeons and by adopting the beat method suited to his surgical facility 
Severe injuries can be handled bettci if the surgeon has liad experience with head 
injuries, and is familiar with the principles of orthodontia 

Note Five cases seen in the past ycai confirm the findings outlined in this 
paper 

CASE REPORTS 

Ccic iVo 1 Jltslory —White male 42 years of age, injured bj blow oa face on April 21 
His left eyelid swelled a little at that time but did not shut hisc>c complctcl) and lus vision 
was unimpaired Tlic swelling was stopped by »ppl>ing a cold towel on the p>o The 
following afternoon, at 2 30 P M , upon blowing his nose, the left lower hd muiitdiatcl) 
ballooned up, m addition a slight cpislaxis occurred from the left nostril The process of 
blowing the nose was repeated several times and blood wns passed from the left nostril each 
time (or the following two hours, following which the left upper hd also ballooned out 
shutting the left o>e completely A medical officer was seen at 4 30 P M who cautioned 
him to slop blowing his nose and advised enti ance into the hospital 

AdmtUed —April 22, 1943 

Diagnosis — Fracture, comminuted, simple, complete of the left sygoma 

Operaiton —On April 29, 1943 an open reduction of the fracture performed, length of time 
27 minutes, anesthesia used sodium pculotbai About a IJ' mcision was made withm the 
hairline above the temple, temporal fascia was incised and instruments for reduction m 
soiled between fascia and muscle The fractures were reduced However, a notch m the 
inferior orbit il ridge could not be cntirelj eliminated The closure was made with black 
silL 

Postoperative diagnosis was fracture of the left zygoma and Uic maxillari anti um The 
bone was fractured in three places it the root, through the raidportion of the arch, and 
through the antrum at the malar all ichment 

Discharged —August 6, 1913 

Case At) 5 //ts/ory —White male, ige 22, injured when auto in whicli ho was riding 
collided with a truck at about 10 30 P M on Vpnl 20, 1913 
temtffcd —April 20, 1943 
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Diagnosis. — 1. Fi'acture, simple, complete, of the inferior portion of the lateral wall of 
the left maxillary sinus with moderate displacement and moderately severe, 

2. Wound, lacerated, on left forehead, chin, left hand and left forearm, moderate. 

3. Contusion of left upper eyelid, mild. 

Operation. — (1) Partial submucous resection, nasal antrotomy and reduction of fracture, 
under cocaine 20% spray, procaine 1% 0.5 cc., on April 30; time 55 minutes. Submucous 
resection was necessary to gain access to the inferior meatus. Inframeatal antrotomj' w.as 
performed. The mucous membrane in the antrum was swollen. Some sanguineus secre- 
tion was present. The depressed outer portion of the antrum was elevated. The impres- 
sion was obtained that part of the fractured anterior wall was loose and unattached to the 
surrounding bone; this, however, was in fairly good position. On May 7, a loose piece of 
bone could still be palpated in the anterior wall of the left antrum. Postoperative diag- 
nosis was fracture of maxillary antrum, left, involving anterior surface. 

(2) Caldwell-Luc was performed on May 20 for the removal of the displaced fragment 
of bone; time 35 minutes; anesthesia was cocaine and procaine. .An incision was made in 
buccal-gingival groove. The anterior wall of the antrum was found to have several com- 
minuted fractures. One large piece of bone was located laterally and inferiorly. This was 
separated, displaced forward, and removed. The closure was made with black silk. 

Discharged. — Maj' 2S, 1943. 

Case A'o. 3." History. — White male, age 39, injured at 11:00 P.M. on August 17 from a fall 
while running for a bus. Severe pain developed in the morning in the left cheek along with 
swelling, numbness and palsy of the left muscles of the face. 

Admitted. — August IS, 1943. 

Diagnosis. — Fracture, simple, complete, of the left zygoma. 

Operation. — On August 23, 1943, an elevation of the depressed, fractured zygoma was 
performed by the Gillies method, under sodium pentothol anesthesia; length of time, 27 
minutes. An incision of one inch was made in the temporal hairline into the temporal 
fascia. -A blunt separator was passed behind the body of the zygoma and the bone elevated 
and rotated for a distance of about 1 cm. Excellent results were obtained. 

Discharged. — September 9, 1943. 

Case .Vo. 4: History. — White male, 46 years of age, injured on the morning of November 
13 by falling out of a double-decker bed. 

Admitted. — November 13, 1943. 

Dfaj/iosis.— X-ray of the facial bones on November 17 revealed a comminuted fracture 
of the medial half of the superior wall of the right antrum (communicating with the orbit) 
involving the infero-lateral wall of the same antrum. There was also a separation of the 
zygoma and the frontal bone at the suture line with a gross (4 mm.) medial displacement of 
the zygoma. Separation at the suture line between the zygomatic arch of the temporal 
bone and the body of the zygoma w;is also present. There was also a fracture involving the 
posterior portion of the zj'gomatic arch. 

Operation. — (1) -An open reduction through a Gillies approach was performed on Novem- 
ber IS, under pentothol sodium O.S gms. ; length of time 23 minutes. The mesial portion of 
the zygomatic arch and the lateral third of the zygomatic body, involvingthefrontal proc- 
ess, were displaced, rotated and impacted inward. The incision was made within the 
hairline, high in this instance to avoid very large veins. Considerable force was needed to 
elevate the bones which apparently were fixed because of impaction. The closure was made 
with zero chromic and black silk. 

The patient continued to complain of pain in the right antrum and in the zygomatic area 
and of numbness extending over the right upper lip. 

(2) .Although the above-mentioned depression of the frontal process of the right zygoma 
w.as slight, a Gillies approach for correction was performed on December 1, 1943, under 
pentothol sodium anesthesia, } gms. The numbness disappeared and the result has been 
satisfactory. 

Discharged. — December 22, 1943. 
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Case No 5 History — White mile, 37 >cars of age, injured on January 28 while placing 
baseball 

idmiUcd JanuaryJS, 1914 

Dioffttosis— 1 Fricture, multiple, comminuted, of the anterior lateral walls of right 
maxillary sums, incomplete 

2 Fracture, simple depressed, complete nglit sygonia 

3 Contusion, right eye, severe 

Operation — (1) The anterior wall of the antrum was exposed bj the Caldwell Luc 
approach on i-ebruary 3, 1944, under 20% cocamofipra> and 1% procaine 3 Occ There wore 
multiple fractures and inward displacement of the antenot wall, particularly laterally and 
infcriorly Tlie antrum w as entered, loose pieces of bone removed, and an old clot of blood 
aspirated from the antrum An attempt to elevate the lateral wall, which is part of the 
body of the malar bone, was accomplished m part The zygomatic malar root, which was 
depressed, could not be elevated completely 

X rajs taken February 11, showed the antral displacement to be corrected but the zygo 
matic depression remained 

(2) elevation of fracture by GilUes’ technique under sodium pcntothol anesthesia , length 
of time 55 minutes 

Discharged — Alarch 8, 1944 

Case No 6 Htslonj — White male, ago 21, injured when struck by another man 

Admitted — Maj 4, 1944 

ilia^uoata —I I ructure, simple, complete, right maxillary sinus and right infra orbital 
ridge 

2 Hematoma, traumatic, moderately severe, subconjunctional, of both eyes 

Operation —(1) Elevation of the fracture by the Caldwell Luc technique performed on 
May 11) 1944, under procaine 1% 15 Occ , length of time 25 miimlts The usual incision was 
made and, on elevation of tbu periosteum from (he face of the right antrum, the fracture 
hue was easily found Tlie fractured fragment was over riding mfinorly and medially on 
the intact medial portion of the interior antral u ill The sinus was entered b> removing 
some bone from the intact pouton Hemorrhagic thickening of the mucous membrane in 
the lateral portion of the sinus was then icmovcd By me ms of a curved clcvitor, the 
fractured segment was then elevated and the entire antral cavity was firmly packed with 
an iodoform g luzc strip Because the packing w is left in situ and the antrum w is drainiog 
into the bucc d cavity, no inferior incatui antrolomy wis performed Xo sutures were 
placed 

Xrays taken May 19 disclosed an incomplete reduction of the superior fragment, 
anteriorly 

(2) Secondary correction of fractuic of intrum was performed on Miy 20, 1914, under 
sodium pcntothol 0 G gm , length of lime 7 minutes Ilesiilta satisfactory 

Dischargul —June 0, 1944 

Case No 7 Hxsiory — White male, age 28, injured when his face struck another pi lyer 
during a football game on Juno 19 Immediate pam and numbness of the right face occurred 
lie had no double vision 

^dtntiled — June 19, 1944 and transferred Juno 23, 1944 

Diagnosis — Fr iclurc, comimnuled, of the right malar bone 

Operation —On June 28, a Gillies’ operation for conectiou of a fracture of the zvgoma 
w a* Performed under averting Occ , length of time 55 mmulci, TheCildwcll I uc ippioach 
was Hied for the correction of the fractures of the maxilhiry bouc Tho presence of edema 
w vs obsciitd m the region of the zygoma before tho opvr ition An incision was made in 
the hurliue m the temple region The mesial portioi ■ • > » 

pressed outer portion of the zygoma were elovaied 
showed depressed, multiple, comimiiutedfricturei. ^ - 

removed and the anlciior and inferior orbital ridge wen elevated There apjM ind to bo 
a lack of continuity of the bone of the floor of the orbit The lateral w all of the intrum 
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Diagnosis— I . Fracture, simple, complete, of the inferior portion of the lateral wall of 
the left maxillary sinus with moderate displacement and moderately severe. 

2. Wound, lacerated, on left forehead, chin, left hand and left forearm, moderate. 

3. Contusion of left upper eyelid, mild. 

Operalum. — (1) Partial submucous resection, nasal antrotomy and reduction of fracture, 
under cocaine 20% spray, procaine 1% 0.5 cc., on April 30; time 55 minutes. Submucous 
resection was necessary to gain access to the inferior meatus. Inframeatal antrotomy was 
performed. The mucous membrane in the antrum was swollen. Some sanguineus secre- 
tion was present. The depressed outer portion of the antrum was elevated. The impres- 
sion was obtained that part of the fractured anterior wall was loose and unattached to the 
surrounding bone; this, however, was in fairly good position. On May 7, a loose piece of 
bone could still be palpated in the anterior wall of the left antrum. Postoperative diag- 
nosis was fracture of maxillary antrum, left, involving anterior surface. 

(2) A Caldwell-Luc was performed on May 20 for the removal of the displaced fragment 
of bone; time 35 minutes; anesthesia was cocaine and procaine. An incision was made in 
buccal-gingival groove. The anterior wall of the antrum was found to have several com- 
minuted fractures. One large piece of bone was located laterally and inferiorly. This was 
separated, displaced forward, and removed. The closure was made with black silk. 

Discharged. — May 28, 1943. 

Case No. 3: History. — White male, age 39, injured at 1 1 :00 P.M. on August 17 from a fall 
while running for a bus. Severe pain developed in the morning in the left cheek along with 
swelling, numbness and palsy of the left muscles of the face. ' 

Admitted. — August 18, 1943. 

Diagnosis. — Fracture, simple, complete, of the left zygoma. 

Operation. — On August 23, 1943, an elevation of the depressed, fractured zygoma was 
performed by the Gillies method, under sodium pentothol anesthesia; length of time, 27 
minutes. An incision of one inch was made in the temporal hairline into the temporal 
fascia. A blunt separator was passed behind the body of the zygoma and the bone elevated 
and rotated for a distance of about 1 cm. E.xcellent results were obtained. 

Discharged. — September 9, 1943. 

Case No. Jf-. History. — White male, 46 years of age, injured on the morning of November 
13 by falling out of a double-decker bed. 

Admitted. — November 13, 1943. 

Diagnosis. — X-ray of the facial bones on November 17 revealed a comminuted fracture 
of the medial half of the superior wall of the right antrum (communicating with the orbit) 
involving the infero-lateral wall of the same antrum. There was also a separation of the 
zygoma and the frontal bone at the suture line with a gross (4 mm.) medial displacement of 
the zygoma. Separation at the suture line between the zygomatic arch of the temporal 
bone and the bodj' of the zygoma was also present. There was also a fracture involving the 
posterior portion of the zygomatic arch. 

Operation. — (1) An open reduction through a Gillies approach was performed on Novem- 
ber IS, under pentothol sodium 0.8 gms.; length of time 23 minutes. The mesial portion of 
the zygomatic arch and the lateral third of the zygomatic body, involving the frontal proc- 
ess, were displaced, rotated and impacted inward. The incision was made within the 
hairline, high in this instance to avoid very large veins. Considerable force was needed to 
elevate the bones which apparently were fixed because of impaction. The closure was made 
with zero chromic and black silk. 

The patient continued to complain of pain in the right antrum and in the zygomatic area 
and of numbness e.xtending over the right upper lip. 

(2) Although the above-mentioned depression of the frontal process of the right zygoma 
was slight, a Gillies approach for correction was performed on December 1, 1943, under 
pentothol sodium anesthesia, } gms. The numbness disappeared and the result has been 
satisfactory. 

Discharged . — December 22, 1943. 
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Case Vo 5 //tjiory— White male, 37 \cars of nm, mjured on Jiiiu iry 2S \NhilQ nlavmc 
baseball 

It/mif/crf January 28, 19U 

Oiagnosis — 1 Fracture, multiple, comminuted, of the anterior lateral walls of right 
maxillarj sums, incomplete 

2 Fracture, simple depressed, compkte nghtxjgonn 

3 Contusion, right eye severe 

0;jrralion — (1) The anterior wall of iho antrum was e\postd by the Caldwell Luc 
approach on February 3, 1944, under 20% cocaine «pray ind 1% procaine 3 0 cc There were 
multiple fractures and inward displacement of the aiileuor wall particularly laterally and 
infenorlj The antrum w os entered, tooac pieces of bone removed, and in old clot of blood 
aspirated from the antrum Vn attempt to elevate the lateral w ill which is part of the 
body of the malar bone, w as accoinpliahed in part T he zy gomatic malar root w hich was 
depressed, could not be clev ited completely 

\ rays taken February 11, showed the antral displ iccmtnt to be conecled but the zjgo 
niatic depression remained 

(2) Elc\ ition of fracture by Gillies* technique under sodium pentothol anesthesia, length 
of time 55 minutes 
Dt$chargcii —March 8, 1944 

Case No 6 //islory —White male age 21, injured when struck by another man 
IdmiHed— May4, 1944 

Oiajnosta —1 Lracture, simple, complete, right ma\illary sums and right uifia orbital 
rtdgo 

3 Hematoma, traumatic, moderately severe subcoiounciional, of both eyes 
Opcrotion— (1) Elevation of the fracture by the Caldwell Luc technique performed on 
11, 1944,uudei procaine 1% 15 Occ ,ltiigUiof time 25 minutes The usual incision was 
Made and, on elevation of the periosteum from the face of the right antrum, the fracture 
lino was easily found The fraclurc<l fragment was o\cr riding infcriorly and medially on 
the intact medial portion of the interior aiUril w ill Ihc sums was entered by removing 
some bone fiom the intact portion Hemorrhagic thickening of the mucous membrane in 
the lateral portion of the sinus was then renioaed By means of a curved eleaator, the 
fractured segment was then elevated and the entire antra! cavity was firmly p icktd with 
an iodoform gauze strip Because the picking was left msitu and the antrum was draining 
into the buccal cavity no inferior mcatal autroloiiiy was performed Xo sutures were 
placed 

^fays taken ^Liy 19 disclosed an incomplete reduction of the superior fragment 
anteriorly ' 

(2) Secondary correction of fracture of antrum was performed on May 20, 1914, under 
sodium pentothol 0 0 gm , length of time 7 minutes Ucsults satisfactory 
Z)isc/iari;ed —June 6, 1944 

Case No 7 //isfory —White male, age 28 injured when his face struck another player 

during a football g ime on June 19 Immcdialo pain and numbness of the right face occurred 
Ifc had no double vision 

IdmU/cd —June 19, 1914 and transferred June 23, 1914 
Diagnosis — bracture, comminuted, of the right ni tl ir bone 

Operapon —Oil June 28, a Gillies’ ojicration for correction of a fracture of the zygoma 
Was performed under avcrlin 3 0 cc , length of time 55 minutes The Caldwell I uc apjiroacb 
was used for the coircction of the fractures of the ni ixillary bone The presence of edema 
« 03 obser\ cd m the region of the zygoma before the optr ilion \n incision w is made m 
Hie h iirlino in the temple region 1 he mesial iiortion of tho zy gomatic arch and the dc 
pressed outer portion of tho zygoma were elevUed ^he anterior and the superior walls 
showed depressed, multiple, comminuted fractures I’lrt of thcfraclurcd lulertorwallwas 
removed ind the anterior mid inferior orbit il n Ige were elov ite<l There appeared to be 
al ick of continuity of tho bone of the Uoor of tho orbit The lateral wall of tho aiitrujn 
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was also depressed and was elevated. The antrum was packed with iodoform gauze with 
the bones elevated. 

The patient complained of double vision. Eye examination showed diplopia, left, all 
fields; definite limitation of the motion of the eyeball, especially down and out; no definite 
muscle palsy; condition believed due to edema of the orbit. The suggestion was made that 
the packing be removed from the antrum as soon as possible. 

On July 7, under pentothol anesthesia, about 15" of iodoform packing was removed from 
the right antrum; a small portion was allowed to remain. 

On July 19, under 1% procaine, closure of the incision was made. The patient was cured 
upon completion of the case. 

Discharged. — August 3, 1944. 

Case No. 8: History. — ^White male, age 29. In 1941, the face was traumatized, resulting 
in a fracture of the left maxilla No surgery was performed. Pain in the cheek existed 
from time of the accident, becoming progressively worse. In 1943, absolute alcohol was 
injected into the infra-orbital nerve which brought relief for two days. Pain had not re- 
ceded but had become progressively worse and involved the left cheek, the lower eyelids, 
the left lateral aspect of the nose, and the left upper lip. 

Admitted. — September 4, 1944. 

Diagnosis. — 1. Fracture, faulty union, simple maxilla and zygoma, left, through infra- 
orbital foramen caused by old injury (1941) to face. 

2. Neuralgia, moderate, left, of the infra-orbital nerve, cause secondary to (1). 

Operation. — A modification of the Caldwell-Luc was performed on September 8, 1944 
Under sodium pentothol, 1% procaine with adrenalin, amount q.s.; length of time 35 min- 
utes. The fracture was found well-healed in the abnormal position, and repositioning the 
bone in its normal facial contour would have been very difficult; no attempt was made in 
this direction. A window was made into the canine fossa and the bone removed to the 
lower edge of the infra-orbital foramen. The nerve was isolated from the soft parts in this 
immediate vicinity and the bone around it was removed with rongeurs and curettes, the 
nerve being freed along the canal of the anterior maxillary roof. The normal mucosa of the 
antrum was disturbed only superiorly where the nerve was overlaid by it. An infra-meatal 
window was made into the nose. No drainage was used. 

Discharged. — October 4, 1944. 

Case No. 9: History. — Colored male, age 27, injured by kick in the face on October 14. 

Admitted. — October 17, 1944. 

Diagnosis. — Fracture of the left maxilla and zygoma, compound, into antrum, com- 
minuted, moderate. 

Operation. — On October 18, an incision was made in the skin at the hairline just anterior 
to the left ear. The fascia overlying the temporal muscle was incised. An elevator was 
then inserted in this plane beneath the zygoma and the latter was raised. 

On October 21, an open treatment of the fracture was done with moulding over a male 
sound. Under local anesthesia, an opening was made into the antrum through which a No. 
24 curved male sound was introduced and forceful pressure made against the lateral antral 
wall. Sensation of movement under the fingers together with relocation of the bone in the 
normal position indicated the completion of the operation. 

Discharged. — October 31, 1944. 

Case No. 11: History. — White male, injured in a jeep accident. 

Admitted. — February 5, 1944. , 

Diagnosis. — Fracture of maxilla and zygoma. 

Operation. — Reduction was performed on February 6. There was a fracture through the 
orbit with marked depression of the inferior orbital ridge. The fracture extended laterally 
into the zygoma and medially into the ethmoid. The fragments were replaced by manipu- 
lation through the antrum under the inferior turbinate with a male sound. The lateral 
nasal wall was pushed over against the septum and had to be replaced also. Anesthesia 
was cocaine 5%, procaine 1%; length of operation 10 minutes. 



FRACTURE OP ZIGOM^TIC TRIPOD 


247 


Di$charged — February 20, 1944 

Case No 12 History — White male, age 32, injured by a fall from a ladder 
Admitted — June 29, 1944 

Diagnosis —Fracture, compound, comminuted of the nasal bones and the nasal maxillary 
process (tripod fracture) Wound, laceration, moderate, of the forehead 

Operation — On June 30, an intranasal reduction of the maxillary fracture was performed 
and manipulation of the nasal bones done, length of time 8 minutes 
Discharged 5, 1944 

Case No IS History — White male, age 22, injured in a jeep accident 
/IdmiHcJ— Septembers, 1944 

Diajnojis — 1 Fracture, comminuted, compound, complete of the nasal bones, bilateral, 
and of the maxilla, left 

2 Wound, lacerated, dorsum, left hand and extensor tendon of index finger 
Operation — On September 8, 1944, debridement and reduction of the fracture of the 
maxilla and the nasal bone was performed under procaine 1%, 12 cc , length of time 2 hours 
and 45 minutes The inferior orbital margin and orbital process of the maxilla were exposed 
by a compound, comminuted fracture The entwe maxillary dental arch \sas displaced 
and impacted, being rotated upward in an anterior aspect A few loose pieces of maxilla 
were removed and the orbital margin was elevated by a large, curved clamp through the 
left nores The compound, comminuted nasal bones were also molded into shape m the 
midlme and packed open w ith vaseline and balsam of Peru gauze packs Free drainage was 
left Six skin sutures were arranged to partially bold the multiple, severe, contused laeera 
tions about the nose in place 
Discharged —October 21, 1944 

Co«e No 14 History —White male, ago 24, injured m a motorcycle accident on Sep* 
tembor 13 

ddmiWcd —September 13, 1944 

Diagnosis — Fracture, comminuted, complete, of the maxilla, right and left, compounded 
into the mouth and the nasal cavities 

Operation —(1) On September 13, an emergency operation w performed under sodium 
pentothal which disclosed a fracture of the maxilla on the right extending through the nud- 
palafo bone and through the orbital ndga nhtch as la good position, fractured nasal bones 
m fair position but palate remaining open The recommendation was made that dental 
fixation of the maxilla be attempted, possibly by use of an available plate 

On September 14 in the Dental Clinic, a closed treatment of the fracture was performed 
with continuous wiro loops and elastics 

On September 19, re examination showed the plate had slipped down on the left side 
increasing the displacement m the left orbital ridge fracture which was originally pushed 
up into line This displacement had been followed b> dropping of thce>c and of the orbital 
floor downward and inward 

(2) On beptember 20, a kidney pedicle clamp, full curved, was inserted through the 
inferior meatus of the left lateral antral wall, which had been crushed by the injury, and the 
fragments were manipulated into place by manual manipulation against the point of the 
clamp Ihere was minimal bleeding The ejcball moved normally and diplopia dis 
appeared Tbo palate was pushed upward and an artificial denture inserted The teeth 
previously w ircd w ero held together w ith rubber bands A plaster hcadcist w as put on w i th 
lateral attachments for supporting the chin bandage 
Discharged —October 18, 1944 

Casa ATo tS History —White male, age 27, injured during forced landing on October 24 
Adiniflctl— October 24, 1944 

Diagnosis — iracture, simple, complete, of the right zjgomatic bone and maxilla 
Operation — Reduction of fracture performed October 26 for fracture of maxilla and 
zjgoma with depression, operating ttmcSmmulea Under morphine i gr , h>oscmc i is gr 
and nembutal 1 J gr , supplemented bj 5 co of procaine 2% ihstributed into the sites of tbo 
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fractures and the infra-orbital nerve and 20% cocaine under the inferior turbinate, an open- 
ing was made into the antrum through which a No. 24 male sound, curved, was introduced 
and forceful pressure applied against the lateral antral wall. Sensation of movement under 
the fingers, with relocation in normal position of the bone, indicated the completion of the 
operation. 

Discharged. — November 14, 1944. 

Case No. 16: History. — White male, age 3a, injured playing volleyball. 

Admitted. — November 17, 1944. 

Diagnosis. — Fracture, compound, complete, of the left maxilla. 

Operation.— On November 18, an open treatment of the fracture was performed by infra- 
meatal instrumentation and molding with the fingers. Under procaine 1% into the lines 
of fracture and cocaine 20% into the inferior meatus, the antrum was opened and a large 
male sound passed through the opening and the fragments elevated and molded into place 
manually. 

Discharged. — November 28, 1944. 

Case No. 17: History. — White male, age 24, injured in an automobile accident on Novem- 
ber 26. 

Admitted. — November 28, 1944. 

Diagnosis. — Fractures of both maxilla and mandible and severe laceration of the face in 
the right infra-orbital area. 

The extensive compound, comminuted fracture of both the mandible and maxillae were 
wired into position by the dental surgeon. 

Operation. — (1) On December 2, 1944, reduction of the depressed fracture of the right 
zygoma and orbital margin was attempted by means of inframeatal manipulation with the 
male sound and manual manipulation of the fragment externally. A plaster cast was placed 
about the head to assist in immobilization of the jaw and to protect the right ma.xilla from 
external pressure after molding the severely' comminuted fractures. On December 21, the 
progressive marked edema of the right lower lid was thought to be due to a combination of 
pressure and lymphatic blockage by the scar resulting from the laceration. 

(2) On Februarj' 14, 1945, another attempt was made to reduce the fracture of the right 
maxilla and eliminate the deformity caused by this fracture. This was done by an open 
reduction through the right antrum with the incision being made above the upper first 
molar on the right. The scar was freed from the underlying bone in the hopes that this, 
too, would help relieve the cicatricial deformity. The zygoma was packed into position, 
using about a foot of peni'ose tubing with a thin gauze core. This packing was removed on 
February 20. Following this second procedure, the swelling of the eye decreased greatly 
and there was much less retraction of the scar. However, considerable deformitj' of the 
orbital margin remained with depression of the lower right lid and moderate tearing of the 
right eye. Only a small area of anesthesia remained just to the left of the old scar below 
the right eye. 

Discharged. — .April 1, 1945. 

Case No. 18: History. — Male white, age 28, injured November 26. 

Admitted. — December 7, 1944. 

Diagnosis. — Fracture, compound, comminuted, of the right ma.\illa and zygoma. 

Operation. — On December 14, 1944, open treatment of the fracture was performed by 
refracture of the zygomatic arch and maxillary portion with the chisel and elevating into 
position through antrotomy opening. .A vertical, gingival incision was made over the face 
of the left antrum. The periosteum was separated from loose fragments of the maxilla and 
the outer fracture line was felt with the chisel and freed by means of a few blows with a 
mallet. The rubber-covered, straight instrument was inserted into the antral opening and 
the orbital margin was elevated into position without difficulty. There seemed to be no 
reason for any fixation and so the wound was allowed to fall together without sutures or 
drainage. Local anesthesia was used: procaine 1% with adrenalin 15 cc. 
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(Note \n ut tempt to i educe this fiuctuie m the clinic a daj or so hcfoic foiled with the 
uitran isil technique ) 

Disckaijcil—Dcccmhci 2S 1J44 

{'Case \y 10 Ilt^toiy — Wlulomale Jt,e 20, thiown from motorcycle about 10 10 I’ M on 
^^arth 1, 1915 and unconscious for aahort while Lintrf,tncy care w is rect-iie 1 for multiple 
facial fr vctuies lacerations and abrasions ami wounds sutured 
I ImiUc I —March 3 1945 it 12 30 P M 

Dutgm si« — \ ra\s showed ohhqut fiacturc of the second light metacarple fracture of 
the junction of the frontal and « laal bones invading the frontal sinus with posten ir di's 
placenu nt of the ii is il bone copar ition at the junction of the ft ontal and m ilai bones a 
comminuted fi icturee\teiuhng \ertical!\ through the mihi bone on a Iuil with the lateral 
w ill of the oibil a fracture invoKing the floor of the orbit comminuted fracture of the 
antrum with cloudincs’s gf the antrum indicative of hcmorrliagc clouding in the ethmoid 
sinuses due to a fi iclure involving the medial w lU of tbo right orbit uni a comminuted 
fr ictuie of the left antrum with cloudmc-'S of the antrum indicative of hemorrhage 
On M uch S 1945 the teeth were wired 

Opeiatwn —On March 9 1945 under procaine anesthesia the antra were opened small 
mtran isal windows mule and the n isal bones further elevated I ength of operating tune 
S minutes The wiring with clastic traction pulle 1 thcma\illa down into position and teeth 
showed good occlusion when the wircsweie removed on Vpril 3 
/)jsc/inr;€ f — Vpnl 10 1045 

Case \o iO Htslory —White male age 26 injured b> a lilow from fist about U 30 P M 
on April 20 1045 

Idwithf -April 27 1945 

Dioffnosis — \ ravs sliowcd <louble fracture of the rjgonulic arch with depnssion 
inferiorli '»td nit.dull> fi icturo of the infra orbital margin and floor of the orbit and m\ a 
Sion of the mixillar> sums 

Opcralton —On April 2S a closed treatment of the fracture was performed with a mile 
sound through the left antrum and with manual c\tcrnal minipulation, opcriting time 5 
nimutes, anostlicsia used procaine 10 cc at site of fiuclurc and cocaine 20*^o in nisal 
wall Some dilBcuU> was espcrienced in reducing this fracture which was fairly far bich 
Over the2>goni i Ufer loosening it with this maneuver the sound was placed m theformx 
of the left cheek and the zjgoma moved further into the normal position 
Discfiargcil —May 1 Ul5 

CnscAo 2/ Ihslory — Mdt white age 19 injured in collision during baseball game on 
May 5 

AdmtIU f — Muj 22 1945 1)V transfer from luothci hospital 

fiinj/nusis — iiomul coiUustd over the left e>e Becondar> to frarluic comminuted, 
complete of the left zygoma 

\ ray following in ittempled reduction on May 17 showed no improvement in position 
of fracture 

Operattvn — On Mav 22 194o elevation of the fracture of the left inferior orbital margin 
Was iccomphshed under novoeune and cocaine in the nose A male sound was uisertcd 
under the inferior turbinate and an effort mide to reduce the fracture bv me ins of m iiuial 
mampuiaiion externally Tins procedure was immediately disc mlinucd as the deprethiion 
of the orbital ridge «hd not come into Jint A more curved instrument' was then uistrlcd 
and the bone clevited into jiosiuou without anv difficulty 
f^isc/iuryed — May 2o J945 

Case \y 22 //lalorj —\\ lute male ago *8 injured when he slipped and fell ag iinst auto 
humpci on July 19 1945 The follow mg dax iht right side of hia f ici was numb and tingling 
and a great deil of pam developed on tUt right suk of the face when chewing, and hlo id was 
blown from the right nostril Tht symptoms persisted 


Cuslnng Scalp Retractor 
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Admilled. — July 31, 1945. 

Diagnosis.— Fracture of the ma.\i)la and zygoma, right, compounded into the antrum, 
depressed, with depression of the infra-orbital margin and the maxillary eminence down- 
ward and inward. 

Operation. — On August 1, 1945, replacement of the fracture fragments was performed 
under local anesthesia. The nasal antral wall was entered, first with an antral trochar and 
then with a male sound, and the maxilla elevated into position. As this procedure was not 
completely satisfactory, a small incision was made in the mucosa of the fornix of the right 
cheek and the zygoma further elevated by this maneuver. 

Discharged. — August 20, 1945. 

Case No. 23: Historrj. — White male, age 29, injured by blow to face two weeks previous. 
The chief complaint was difficulty in chewing. 

Admitted. — June 12, 1946. 

Diagnosis. — Fracture, depressed, of the left malar and zygoma. 

Operation. — The fracture was elevated on June 14, 1946, by the intranasal approach with 
a Xo. 24 curved male sound, under local anesthesia. 

Discharged. — June 17, 1946. 

Case No. 24: History. — White male, age 34, injured by falling and striking his face against 
a two by four scantling. 

Admitted. — September 12, 1946. 

Diagnosis. — Fracture, depressed, left malar and zygoma. 

Operation. — On September 13, 1946, reduction of malar fracture performed with a male 
sound, under local anesthesia. 

Discharged. — September 16, 1946. 


ACKNOWLEDGMENT 

This paper presented as a candidate’s thesis to the American Laryngological, 
Rhinological and Otologicai Society, Inc. 

BIBLIOGRAPHY 

1. P.vrxERsoN, R. F.: Treatment of Depressed Fractures of the Zygomatic (Malar) Bone 

and the Zygomatic Arch. J. Bone & Joint Surg., 17: 1069-1071, Oct. '35. 

2. Matas, R.: Fracture of the Zygomatic Arch. X'ew Orleans M. & S. J., 49: 139-157, 

Sept. '96, 

3. Gillies, H. D., Kilner, T. P., and Stone, D.: Fractures of the Malar-Zygomatic 

Compound, with a Description of a X^ew X-Ray Position. Brit. J. Surg., 14: 051-656, 
April '27. 

4. Gill, W. D.: Fractures of the Facial Bones, with Special Reference to Involvement of 

the Paranasal Sinuses and Orbits. South. M. J., 27: 197-205, March '34. 

5. Roberts, S. E. : Fracture of the Malar Zygomatic Arch. Ann. Otol., Rhin. & Laryng., 

37: 826-838, Sept. '28. 

6. New, G. B.: Fractures of the X'asal and Malar Bones. S. Clin. North America, 16: 

1241-1250, Oct. '35. 

7. Goldthwaitb, R. H.: Plastic Repair of Depressed Fracture of Lower Orbital Rim. 

J. A. M. A., 82: 628-629, Feb. 23, ’24. 

8. Straith, C. L.: Management of Facial Injuries C.aused by Motor Accidents. J. 

M. .A., 108: 101-105, Jan. 9, ’37. 

9. Lothkop, H. a.-. Fractures of the Superior Alaxillary Bone Caused by Direct Blows 

Over the Malar Bone: A Method for the Treatment of Such Fractures. Boston M. 
& S. J., 164: 8-11, Jan. 4, ’06. 

10. Blair, V. P., Ivy, R. H., and Brown, J. B.; Essentials of Oral Surgery. Ed. 2, St. 
Louis, C. V. Mosby, ’36. 

11 Naftzger, j. B. : Fractures of the Facial Bones Involving the Nasal Accessory Sinuses. 

Ann. Otol., Rhin. & Laryng., 37: 486-499, June ’28. 

12 Kaz^ynjian, V. K. : Fractures of the Facial Bones, in Wilson, P. D.: Experience in 

the Management of Fractures and Dislocations (Based on an Analysis of 4,390 Cases). 
Philadelphia, J. B. Lippincott, ’38. t, . ^ r i 

13 Klzanjian, V. K.: Treatment of Injuries of Upper Part of the Face. J. Am. Bent. 

A., 14: 1607-1618, Sept. ’27. 



FIUCTUnr OF zigomvtic tbuod 


251 


14 Akerman, N Zur Behandlung Disloziertcr Zygomatikusfrakturen Acta Chir 

Scandinav 80 350-364, 3S 

15 Shea, J J Management of Fractures Involving tbt Paranasal Sinuses JAMA, 

96.418-421, Feb 7, '31 

16 SiiEA, J J in discussion on \uuia W M Treatment of Facial Fractures J Ten 

nessee M A 35 469-475, Dec '42 

17 Johnson, M R Symposium on Reparative Surgery Depressed Iracture of Orbital 

Rim S CUn North America, 24 340-347, April '44 
IS H. . World War II Ann Otol , 

19 H< Aug 23. 1940 

20 Canfield, N Otalaryngology in the European Theatre of World War II Ann Otol 

Rhin ALarvng.SS lOS-120, March *40 

21 Unolev, G 11 , AND SuoGiT, S C Ffacturcs of the Zjgoraatic Tnpod Bnt J 

Surg , 32 287-299, Oct '44 

22 Keen, W W Surgery Its Principles and Practice Philadelphia, W B Saunders, 

1913, vol 6 

23 • . . . • I 


ical Manuals, vol 2, Philadelphia, W B Saunders 1942 p 176 
24 CovKLBT, W {, AND White, M F Fractures of Zygoma Report of 72 Consecutive 
Cases Surg , Gynec .Sc Obst , 77 360-366, Oct '43 



COMPOSITE BONE GRAFT IN SADDLE NOSE 
ROBERT C. SEELEY, AI.D. 

In discussing the reconstruction of saddle nose, one must necessarily classify 
saddle noses into their respective varieties. 

The first and perhaps simplest is the saddle nose following e.xtensive or faulty 
submucous resection. 

2. Saddle nose deformities secondary to infection with resultant absorption of 
the septal cartilage. 

3. Saddle nose deformities following trauma. These may involve the cartilage 
separately or the cartilage and bone, and include saddle nose deformities as a 
result of accidents, crash injuries and e.xplosions. 

4. Saddle nose deformit 3 ’' secondary to syphilis with absorption or destruction 
of the cartilage alone or tiie cartilage and bone or the bone alone as in one of the 
author’s cases. 

5. Saddle nose deformity as a complication of faulty or e.xtensive rhinoplastic 
correction. 

G. Saddle nose deformity as a sequela to metabolic diseases, such as, diabetes, 
leukemia, tuberculosis or other medical diseases. 

7. Saddle nose deformity as a sequela to malignancy, x-ray therapy, radium, 
or a combination of these. 

8. Saddle nose deformity as a result of hematoma, traumatic or surgical or 
medical as in cases of purpura or hemophilic disturbances. 

9. Saddle nose deformity secondary to bone pathology or cartilaginous pa- 
thology as cyst, or other types. Obviously, the causes of saddle nose are many. 

The application of the particular composite bone graft procedure mentioned 
in this article is applicable to the correction and reconstruction of most of those 
mentioned with perhaps e.xceptions of cancer, syphilis, and tuberculosis. How- 
ever, the writer has used onlay grafts in one case of syphilitic nose (destruction 
of bone). In reconstructive surgery, where cancer has caused destruction of the 
bone, bone graft reconstruction can be utilized if the disease has been eradicated. 

SITE OF PREDILECTION FOR BONE GR.\FT .M.VTERI.IL 

The rib proper offers one site for the selection of bone graft material, likewise 
the iliac crest is the second site of election. In the past, many bone grafts to the 
nose liave been secured from the anterior tibial surface. Even preserved bone 
offers another source of procuring bone material. Use of vomer bone results in 
absorption (author’s experience). Dorsal bone from humped noses is successful, 
primarily as autogenous grafts. Inasmuch as the witer has had great success 
with the procurement of bone material in the iliac bone, this paper will be limited 
to that source as procurement. 
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PROCUREMENT OP GRAFT 

Preparalion 

The hip region is prepared and isolated accoidmg to the teclmic for any bone 
procedure The secuiing of the bone graft is possible before any work is done 
upon the nose Figure 1 represents m A and C the mapping out of the crest bone 
hlocl after the wound Ilos been opened and the periosteum over the iliac crest re- 
moved B represents the convergence of chisels ui the bone block, ostcclomy This 
convergence is so arranged as to be entirely within the confines of the inner and 
outer table of the ilium, the ape\ point being approviraately 1 to I 5 inch from the 
surface of the crest The bone block is delineated uith the use of the saw and 



Fio 1 Author’s RIltiiod OF Securing CoMPObirr Bone Block 
A, mapping of crest bone block, clued couvcrtcncc in block osttetomy, C, composite 
bone block freed for delivery 

then the chisels cut and mobilize the bone block for removal Figure 2 shows 
the composite bone block iemo\eil from its source, leaving a Wi-dgc'shapcd canty 
m the cortex and marrow of the iliac bone Figures 2 .1 and II B show the ap 
pearance of a composite hone block C icpiesents the marrow caMty of the iliac 
bone packed with gelfoam and thrombin or fluffed oxycel gauze to control bleed- 
ing Figiiic D represents the wound area m the process of being closed with 
chromic catgut ^ 1 suture for the iicriostcum and muscle 

THE NASAL PROCEDURE 

The nasal procedure pieliininancs aio performed as for any other rhinoplastic 
technic, head and neck drapes and isolation of the operate e field under the 
most rigid aseptic precuitions Figure 3 represents the method of packing the 
nose and nasal ca\ ity prehnmiary to the surgical procedure uid insertion of the 
bone graft The writer utilizes this method of packing the nove whether general 
or local anesthcsu is u-^cd To secure tlie proper ischemia of the soft tissues 
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lining the cavity of the nose the packing is saturated in equal parts of cocaine 
10% and adrenalin 1-1000 and wrung dry before insertion. 



Fig. 2. A, marrow cavity exposed— confined by inner and outer table of ilium; B, com- 
posite bone block removed; C, marrow cavity packed with fluffed oxycel gauze or gelfoam 
and thrombin; JD, chromic ^ 1 suture of periosteum and muscle. 



Fig. 3. Drawing to Show Author’s Method of Packing Nasal Cavity 
THE MDCOS.AL FL.VPS 

It is not necessary that the roof of the mucosa occupy its apical position in the 
PS sal bony fissure between the septum and the lateral and dorsal bony roof. {In 
saddle noses, the mucosa formerly in the apical position occupies a horizontal plane) 
Further in rib reconstruction or in bone grafts much of the mucosa is allowed to 
remain in place by some surgeons. The author mobilizes the mucous membrane 
freely, however, and after repair repositions the mucous membrane to the contigu- 
ous areas of the newly-implanted graft. 
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X-BAY INTERPRETATION OP BONY AND ainTIIi.\GINOUS PATHOLOGY 

Together wth a study of x-rays and a clinical examination, the structural de- 
fects in the nose, both the bony nose and cartilaginous nose, can be ascertained 
before coming to the operating room. Figuie 4 represents a schematic drawing 
showing the atrophy of both the upper lateral cartilage, and tlie lower or alar 
cartilage in a typical case of saddle nose following abscess destruction of the 
septum. 



Case No. I. Pre-opcrativo profile view of subject 15 years otter destruction of scpt3>l 
cartilogo by obscesa. 

SKELETONIZATION OF THE SUPrOBTING STRUCTURES 

While in most saddle noses there is an associated defect in the bony dorsum, 
the perpendicular plate, quadrilateral cartilage and the vomer, nevcrthelej:^, 
the writer deems it necessary to completely skeletonize the remaining auppor- 
tivo structures in order to do thorough corrective reconstructive procedures. 
Tiirough a marginal incision in both nates, the subcutaneous tissues arc com- 
pletely elevated over the dorsum of the bony and septal region. This dissection, 
is earned out further by a complete submucous elevation of the mucoperiosteum 
and pcrichondrial flap, completely exposing the iuterperichondrial space occupied 
by the former septal support. This skeletonization is carried out for the saddle 
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nose deformity just as it is carried out by the author’s technic as explained else- 
where in the rhinoplaslic technic procedure, the only difference being that in the 
saddle nose there exists a loss in supportive structure. Figure 5 demonstrates 
the marginal incison as the first approach in the insertion of the bone graft. B 
represents the dissection being carried out subcutaneously and submucously. C 
represents the complete mobilization and skeletonization of the alar cartilages 
and D the equalization of the alar cartilages or the transposition in cases where 



Case No. I. Postoperative view of same patient 3 J years after reconstruction with com- 
posite bone graft. 

there is a deficiency. Subperiosteal undermining over the bony dorsum is carried 
out through the same marginal incision preparatory to insertion of the bone graft. 

ytODELING AND SHAPING OF THE DONOR BONE GRAFT 

The bone graft is grasped, as demonstrated in figure 6 with an Asch forceps 
and the periosteal attachment smoothed and pared off with the use of a chisel. 
B represents a lateral view of the modeled composite bone graft after chiselling 
and sawing to the desired proportion. C represents a dorsal view of the modeled 
bone graft. It should be noted that the dorsal view represents a tapered graft 
as the proximal and distal end to accommodate for the narrowing at the root of 
the nose and at the tip of the nose. In B bevelling of the cortical portion of the 
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graft can be visiBilized to harmonize with the position it occupies between tlie 
lateral nasal bones In the lowei poition, the cincelious portion of the graft 
appears as a rudder of the common sailboit Finally, a chisel is inserted sub- 
periosteally for the removal of a section of dorsal n isal bone to permit for bone rest 
of the upper poi tioii of the giaft, suhpcriostcalltj, then, the completed bone giaft 



AtPOphy of 
uppcp ond lower 
cartilages 

Depression 
" of seplal 
dorsum 


Fia 4. ScHBVATiclDuAwiNO Of \osi akter Ao-^nss, Thacma, oh ScBCcnv 



IS grasped with thumb foiceps and in^crtetl through the marginal incision as 
demonstrated by figure 7 

INSLUTIOS 01 rut B0\F GlUFT VFTLU THE PUlPUUnON OF TUL 
BOM U16T 01 Till- now N\bVL BRIDGl 

*1 Inal tii’icrlion of the bone graft is made bcfoio complete finishing of the 
grift IS done This trial insertion will gi\c some clue .is to the e.\act apphea- 
bthly of the graft with neighboring structures The author’s tcclmic calls for .v 



258 


ROBERT C. SEELEY 


bone graft completely sun’ounded in the septal region by the perichondrium, its 
dorsal portion resting on the lateral nasal bones as well as the root of the nose 
subperiosteally. Figure 8 represents the appearance, somewhat schematic, of the 
bone graft in its site after insertion, its most inferior extension of cancellous bone 
resting just behind the most anterior portion of the anterior spine of the maxilla. 
Closure of the marginal wound in each naris is accomplished with interrupted 
sutures of 4~0 silk. The mucosal flaps are packed up lightly against the bone 



Fig. 6. A, paring of periosteum from bone graft block; B, lateral view of modeled com- 
posite bone graft; C, dorsal view of modeled graft. 



Fig. 7. Insektiox op Modeled Bone Graft Through Marginal Incision 
Proximal portion of graft fits on to bone rest 

graft with xeroform packing extending as far back as the perpendicular plate of 
the ethmoid. Externally a lead form over dental stent over vaseline gauze is 
used to give the proper splinting postoperatively and this is held in place with 
adhesive strapping. The surgeon may elect to utilize the dental stent with or 
without the lead form or a metal form without the dental stent. It is advisable to 
leave the splinting of the nose and graft for a minimum of five days although any- 
where from seven to ten days may be within normal limits. The sutures are re- 
moved from the sixth to the tenth day and general hygiene of the nose is given at 
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this time In most cases where there has been no break in teclmic it -will not be 
necessary to resort to the use of penicillin or sulfa drugs or any other form of 
chemotherapy Penicillin may be given routinely, if desired 

THE BONE GRAFT 

The uedge shaped piece of bone removed has the following cliaractenstics 
The cortex forms the dorsal and part of the superior lateral nasal bony wall 
and lies on the superior surface of the nasal bones In some cases of extensive 
loss of the nasal bones, both as part of tlie nasal bonj dorsum and lateral nasal 



Fia 8 Drawxsq to Hephesfnt ArrEARAxcB or Composite Bone Graft After Insertiov 

bone, it IS often poasible to apply a composite graft of cortical and cancellous 
bone as an onlay as nas done in one of the author’s cases This method' is of 
value in war injuries where there is loss of bony substance This is also of value 
in impacted fractures of the nasal bone that may be considered irreducible 
The composite onlay graft presents an opportunity for early union in fractures 
of the nasal bones and maxillae where mobilization is difficult or WTring is neces- 
sary 


KLsUM^ 

The efficacy of hone grafts vs nb cartilage grafts m rlunoplistic reconstruction* 
The bone graft is perhaps one of the moat stable grafts to be utilized in the re- 
construction of the saddle nose Itr efficacy rests upon its stahiUly, resistance and 
compatahxhty with the bony and soft structures of the nose all faiorable to a inetO’ 
plasia It can be secured m large enough quuntitic’s, can be shaped and placed 
within the mterpcnchondrial space to real upon the nasal bones and vomer. A 



Case No I A Pre operative x ray of Case No I Left lateral view, showing saddling 
of the nasal dorsum 

B Left lateral postoperative x ray years folloning author’s reconstruction with com- 
posite bone graft Compare with E and with Fig 8 

C Right lateral postoperative \ ray years after author’s reconstruction with com- 
posite bone graft 

D Right lateral pre operative x ray showing saddling of the nasal dorsum. 

- - 1 -^ 



Case No I E Photograph taken at time of operation show mg appearance of completely 

modeled bone graft prior to insertion into recipient site 
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Cnao No III. Puatopcrativc view of patient 8 montha after composite onlay bone craft 
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single block of cortical or composite bone from the ilium permits of greater latitude 
in the procurement of autogenous grafts, whereas, the use of costochondral carti- 
lage is often unsatisfactory due to greater difficulty in obtaining the graft. Very 
often there is rapid absorption of the autogenous cartilage as well as the homo car- 
tilage. 

Cartilage \vill not only be absorbed but will often change in shape. 

The stability of dorsal cartilage grafts in saddle noses depends primarily upon 
fibrous tissue union about the cartilage rather than a union of the graft ndth the 



Case No. II. Pre-operative view of patient who gave history of four previous operations 
within one year. 1, rhinoplasty; 2, submucous resection; 3, preserved cartilage implant; 
4, preserved cartilage implant. 

supporting structure of the nose. The utilization of rib cartilage preserved is 
also subject to absorption. On the other hand, a procedure in common practice 
today is the utilization of the bone graft from the rib itself when the rib has been 
resected in transthoracic procedures. This procedure eliminates one operation 
on the subject. However, the cancellous bone is not sufficient for the septal in- 
terperichondrial graft as is the case in the utilization of the cancellous graft 
from the ilium. One of the prime reasons for the efficacy of the bone graft in rhino- 
plasty is that the cortical portion of the graft can be placed on a seat at the radix nasi 
which is below the periosteal blanket. This grants for primary union and gives 
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better support to the nasal dorsum. In addition, the efficacy and position of the 
graft can be ascertained not only by feeling but by serial x-ray study from time 



Case No. II. Postoperative view ol same patient 10 montlis following composite bono 
aft. 


to time. The method of securing rib cartilage grafts for reconstruction of the 
nose is adequate when a rib rcsccfor is utilized to strip the perichondrium and 
costochondral tissue from the cartilage. The use of tlic Kelly* cartilage gouge 
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has a tendency to compress the outer layer of cartilage cells and at the same time 
causes a curling of the cartilage which will eventually produce a deformity in the 
nose. 


OBJECTION TO THE USE OF BONE GRiVFTS 

1. The risk of pressure with necrosis of the skin of the dorsum. 

2. The graft must and should occupy the interperichondrial space as well as to 
exist as an onlay graft for the purposes of nutrition. 

3. Not so with cartilage grafts, they can be simply onlay grafts with supporting 
columellar struts. 

4. The placing of such graft in the interperichondrial space of the septum con- 
notates diminished airway and therefore difficulty in breatliing, unless the graft 
is expertly tailored. 

5. Technical details in obtaining the graft as above described are too trouble- 
some. 

6. The tailoring of the graft itself to the proper proportions demanded in a 
specific recipient site becomes a variable; each case warrants individual attention. 

7. The danger of absorption should it take place. 

8. Consumption of time in obtaining graft comparable with no loss of time in 
the procuring of preserved grafts. 


CONCLUSIONS 

It has been shown^ that cartilage warps and shifts and is absorbed and is more 
easily infected than bone. Bone is superior as a graft when support is needed. 
The influence of cadaver cartilage on the host is not fully knovm. The local dis- 
turbances are fibrous union, abscess formation, and softening with loss of tissue. 
Whether the graft or homocartilage will influence blood dyscrasias or metabolic 
disturbances remains to be proven. 

The use of autogenous bone as graft material produces satisfactory results in 
saddle nose reconstruction when the graft is properly tailored. The possibility 
of a change in appearance after correction is minimized as compared to cartilage 
graft. The bone graft dove-tailed between the nasal bones and on the radix nasi 
is part of the supporting structure subsequent to metaplasia. The soft tissue 
covering of the dorsum of the nose is a uniform blanket of skin and subcutaneous 
tissue and periosteum which will neither shrink nor shrivel, or produce displace- 
ment of the graft. The presence of a full thickness soft tissue dorsum allows for 
a more natural appearing nose than is possible with cartilage grafts. In the use 
of cartilage grafts, the technique is primarily limited to the use of onlay grafts in 
the subcutaneous tissue. In the writer’s experience such grafts frequently be- 
come conspicuously outlined due to a fibrous union contracture about the graft. 
The resulting distortion often produces curling or graft displacement. This in 
itself may excite absorption. The viability of cartilage grafts is explained on the 
basis of lymph drainage or foreign body reaction and encapsulation; that of bone 
on the basis of metaplasia which implies blood circulation. The tendency to 
introduce cartilage grafts in tunnelled subcutaneous pockets often results in un- 




Cass Ko IV V Front vio» | hoto^mpb pro operatise of 16 >car old girl presenting 
saddling of tho nasal dorsum due to staphylococeus septal abscess at ago of 10 



Cose No IV B front v e v postoperatno pliotograph of the same patient 15 months 
after composite hoi e ift rccoiistructiou 





Case No. IV. C. Profile view pre-operative showing saddling of the septal dorsum and 
lack of development of the bony dorsum. 



Case No. IV. D. Profile view postoperative 15 months after composite bone graft recon- 
struction. 
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controllable and subsequent hematoma, which finally break down and cause car- 
tilage absorption or extrusion The author's technique in bene graft reconstruc- 
tion of the saddle nose is not accompanied by sut h dangers 
The value* of pie- and postoperative \-iay interpi elation serves adequately to 
determine the position and fusion or union of the bone graft With the use of 
serial vrays at intervals of si\ months, viability and other bone cliaracteristics 
of the graft can be fully appreciated In consideration of the optimum age for 
the use of bone giafts, the wntci emphasizes their wide use from the age of 
puberty to the fifth decade. In tlie older age groups (after 50) the existence of 



Case No. I\^ I] Profile view of p tticiit postoperative taken witli twin sister in the same 
relative position. 


softness or unusual sponginess of cancellous bone connotes a poor prognoois in 
regards to bony union and success of the graft. Comparatively with respect to 
cartilage grafts, ihc chef faclor dcstguating pnonty for the use of bone grafts ts the 
requisite* for stabilization, the latter is praheakd upon bony union m the host area. 
It 13 because of tins fact and in conjunction with the mcchanicol tailoring of tho 
giaft that more uniform draping of the nasal contour establishes improved func- 
tional and cosmetic results Analogous to this siUmtion is the tcclinique employ ed 
by the author m securing the bone block graft The simplicity of removing a 
uniform w edge of bone from the host area eliminates fifty per tent of the requisite 
mecluiiical modeling of the bone giaft which is generally required m reshaping 
the crude bone block obtained from the crc&t. Similarly, less difficulty is ex- 
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perienced in removing the wedge bone block designated by the writer than is the 
case %vith bone grafts removed from the inner table of the ilium. Specifically 
the inner table grafts are concave consisting primarily of cortical bone; they are 
difficult to shape and lack uniformity in distribution as a composite graft. Be- 
cause of this factor, dislocation of the graft often takes place with subsequent loss 
by absorption. 
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FAT SUBSTITUTliS IN CHECK CEFORMlTICS I 
LCONAKD It RUBIiV 

The pi oblem of bubstituting a fat stimiil itmg material foi soft tissue defects of 
the face h is not been solved In the past, no liavc used autogenous fat, derma 
and Fascia lata foi such defects Unfortunately, an undeterminable degree of 
absorption occurs, leaving the icsult of the operation lu doubt To compensate 
for the absorption, it has been custom iiy to stuff the defect, hoping that by such 
overcompensation, enough material would escape absorption to fulfill the need 
If the deformity was bilateial the end icbiilt was very poor, since facial sMiinietiy 
was impossible to achieve 

All sorts of foreign substances have been tried, from paraffin in the old days to 
vitallium and tantalum in recent years 

The dangers of paraffin are well Known, of course Metals arc h ird and rigid 
To be used they have to be anchored to a bony support and at best c innot be 
used A case reported by Mills has served to illustrate this point 

To help solve tlus pioblem, all soft and ehistio plastics were investigated 
Sponge latex rubbers were eliminated because of tissue intolerance This is pn- 
manly due to the chemicals used m curing the rubber The soft plastics, Known 
as vmyl acetates were then checked It was found that the clastic qu ility im 
parted to the plastic was given to it by "plasticisers”, chemicals IngliJy irritable 
to body tissue if implanted 

The next group of plastics investigated were the polymers of polyethylene In 
a recent paper published by the author, the value of polyethylene m reconstruc- 
tive surgery lias been discussed However, m considcrution of soft tissue de- 
fects, it was found tliat whereas the polyethylene is resilient, it doesn’t liavc suffi- 
cient elasticity and softness to be used for soft tissue defects 

Polyethylene sponge was made by heating fine granules on a slab of plaster of 
Pans Air bubbled through the mass, sponging it However, although gi eater 
elasticity was obtained, it still felt too hard 

Ihe lost tyjjc of polyethylene u-sctl, polyethylene "hair”, will be described m 
the second part of this paper 

Fibcrglas in form of soft wool stemctl to offer great promise In tlie hand, it 
is softer than the finest Cashmere wool We nnpl inted some of this material in 
a patient’s abdomen Wc noted tliat after a few days, fluid accumulated about 
the miplant Wo also noted that the mass of Fibcrglas packed dowm so that 
after several months, the implant felt Jiord and nodular The fluid absorbed, 
but the hardness and loss of elasticity in ide the m vterial useless for cheek im 
plants 

At the tunc of my investngtions with polyethylene, an artifici il rublxir pi istic 
known as polyisobutelcnc or, m the trade, 4is Vistenex, offered a new hope for a 
f.it substitute Examination of literature put out by the btand mi Oil Company, 

* From tho OtoHryngotogical Service (Plastic Section) of New "^oik Medical College 
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the manufacturer, disclosed that this polyisobutelene contained no plasticisors 
■which -would be irritable. Various commercial tests by Dr. George K. Higgins 
of the New York Medical College, such as patch tests on human skin and feedings 
pieces and washings to animals, showed the material to be generally non-toxic. 
A few tiny pieces implanted in animal abdominal tissue for a period of three 
months were found to be non-irritating. With these modalities, it was felt by 
the author that the material might be suitable as a fat substitute for soft tissue 
defects. 

Physically, polyisobutelene feels like a sponge rubber ball. Coming from the 
factory, it is amber color, somewhat sticky and filled with vacuoles of air. It is 
manufactured in several viscosities. The type used in our work was of sufficient 
firmness to hold form when shaped. The material is cut with great difficulty by 
knife. It can be ground with a dental stone and it can be compr^ed by great 
pressure. However, fine modeling is impossible because of “drifting” or gradual 
loss of shape. The type used contained no inhibitors or other impure chemicals. 

The qualities described seemed to be adequate to fill the defects in the face 
where sharp modeling wasn’t needed. Such defects presented itself in a case of 
lipoid dystrophy of the face. The case report will serve to describe how poly- 
isobutelene reacted in the body tissues. 

The patient, a twenty-four old white female was referred to me by Dr. Meyer 
A. Rabinowitz of Brooklyn, New York, with a diagnosis of lipoid dystrophy of 
the neck and face. He had followed the disease for twelve years. It was charac- 
terized by gradual loss of subcutaneous tissue and fat from her neck and face. 
Her face became gaunt and haggard. In the attempt to improve her facial ap- 
pearance, she ate large amounts of food, gaining and storing weight on all parts 
of her body but her face and neck. The disease was slow in progressing. Nor- 
mal puberty occurred. There have been no further facial changes for the past 
few years. 

Physical examination showed a white female whose face and neck looked 
emaciated (see photo, fig. la, b, c). Below her clavicles, her body could be called 
plump. Her facial and neck muscles stood out as tense cords. Almost all sub- 
cutaneous fat was missing from betrveen the muscles and skin. Buccal pads 
were absent, giving a cadaverish appearance. Muscular action was good with 
normal smiling. 

In considering the correction of the facial cadaverish appearance, it was appar- 
ent that by replacing buccal fat or equivalent, it would be possible to round out 
her cheeks. Since the deformity was bilateral, fat, derma or fascia lata grafts 
could not be used (because of irregular absorption). Polyisobutelene seemed to 


be the material of choice. 

First a facial cast was made. The problem of size and shape for the fill was 
considered. The effect of the insert upon the smiling mechanism was indetermi- 


nable beforehand. Two pieces were shaped to fill the cheek depths. This was 
done by grinding with a dental stone (see fig. 2). In November, 19-17, pockets 
were made in abdominal fat and each piece was buried. In addition, sN other 
small pieces were buried in separate pockets. Post-operatively, the six small 
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pieces showed no reaction at all. Not so with the large pieces. One had a little 
fluid accumulated between the piece and the skin. This was evacuated by needle 
and pressure dressings were applied. The other piece needed two evacuations of 



Fig. 3a. Polvisobutelene Impi..\kt Used fob E\ch Cheek 



Fig. 3b. Micuoscopic Section (Macnificvtion lOOX) op Wall Sobbounding a 
Polhsobutelene Piece Implanted in Abdominal Wall Nine 
Months Pbbviously 

There has been a moderate encapsulation of the piece. Photograph is concentrated at 
a group of giant cells which was present in the slide. This is done to show the structure of 
the foreign body reaction. Since there ivere few groups of giant cells and since the poly- 
isobutelene is ivell tolerated, the general reaction was no more than what would be found 
with a piece of silk. 

a bloody serous fluid before it became quiescent. In seeking an explanation for 
the fluid, one possibility was considered. The six small pieces had had no reac- 
tion at all. They were cut directlj'' from the block which came from the factory. 
The large cheek pieces were cut and then ground to shape -with a dental grinding 
stone. It was easily possible that some pumice adherent to the stone could have 
contaminated the poljnsobutelene and so caused an irritation. 
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On the 26th of December, 1947, the patient was taken to the operating room 
The abdominal pouches were opened The polyisobutelene was exposed Each 
lay m a fibrous envelope There was no ingrowth or adhesion of fibrous tissue 
to the pieces When inserted into the abdomen, the pieces Iiad been roughened 
so as to allow adhesion to fibrous tissue (this was routinely done with poly- 
ethylene). Now tliey weic smooth Thm edges were curled in 
A pocket was made in each check by cutting an incision m the infraorbital 
region along facial lines The skin was lifted from the underlying muscle Very 
little subcutaneous tissue was seen To facilitate dissection novocame was in- 
jected throughout the planned area Rlednlly, the pocket extended to the 
naso-labial folds The pieces were placed in position They were not sutured 
The wounds were closed caiefully Pressure dressings were applied 
The immediate post-operati\ e course was somewhat disappointing Fluid ap- 
pealed m each cheek about the third day One side wa.s aspirated on the sixth 
day ivith 2 cc of bloody serous fluid being obtained This was repeated two 
more times The other cheek was aspirated just once 
Following tins early period, fluid gradually absorbed At first the cheek pads 
seemed to be too large However, when all the fluid disappeaied, the size was 
just right There was no distortion to smiling The thin lateral edges which 
were made to blend into the lest of the face appe ued to have curled somewliat, 
losing the ideal shading off of thcimplant into the suiroundmg tissue (see hg 3a) 

DISCUSSION 

The use of fat, derma or fascu lata as soft tissue grafts have had their limita- 
tion because of incguiar absorption In bilateral defects, the resultant asym- 
metry ruled them out ontiielj The soft plastics as the vinyl-acetates could not 
be used because of the irritating “plasticisers” which kept the plastic soft The 
polyisobutelene used w\ Uws ease described, bas given a good eosraetie result 
Study of a section of tissue taken from the capsule a piece of polyisobutelene 
implanted nine months before in the abdominal wall showed some foreign body 
reaction This section (sec fig 3b) demonstrates fibrous tissue and foreign body 
cells Howeicr, the reaction is no greater than would be encountered with silk. 
In the face and the abdomen, the plastic shows no clinical reaction at all 

CONCLUSION 

Polyisobutelene, an artificial rubber is presented as a substitute for fat in soft 
tissue defects It is not as soft as fat, but it is well tolerated by the body and can 
be placed in clieeks with no disturbance of the smiling mechanism The body 
leaction to it is no greater than it would he to any inert foreign material as silk 
or njlon. 



FAT SUBSTITUTES IN CHEEK; DEFORMITIES. II 
DR. DAVID TEPLITSKY and DR. LEONARD R. RUBIN* 

The success of polyethylene in facial reconstruction has given us a non- 
irritating foreign material for implantation. In Part I the author has described 
how he tried to “sponge” polyethylene by passing bubbles of air through a mass 
of heated plastic. Unfortunately, this type of polyethylene was still too hard 
to act as a fat substitute. 

The senior author in this part of the paper suggested that polyethylene might 
be tooled on a machine to produce strings or ‘hair’. A mass of this hair feels 
just like a mass of horsehair. It is resilient, compressible, light and conceivably 
could be used as a fat substitute. With this in mind a mass rvas buried in a 
patient’s abdominal fat. 



Fig. 1. Section of Skin and Subcutaneous Tissue in Which Shavings (Poi.yethyi.e.ne 

Hair) Were Buried 

This section is six months post-burial. Note how the edges of the “hair" are enveloped 
in fibrous tissue. 

The post-operative reaction was very slight. There appeared to be some fluid 
present which absorbed within two weeks. There was a fibrous reaction which 
gradually subsided, leaving a mass of “hair” which could be squeezed and 
pinched, only to return to its rounded shape. The mass seemed to retain its 
resilience and compressability. 

. Six months later, there was no clinical signs of any reaction. The abdominal 
area was cut through and a section was removed. This section took skin, sub-, 
cutaneous tissue, fat, polyethylene “hair” and fat (see fig. 1). 

Microscopic study showed a moderate foreign body reaction not unlike silk 

» From the Plastic & Maxillo-facial Service, Walter A. Coakley, Director, Kings County 
Hospital, Brooklyn, New York. 

The authors are grateful to Mr. W.arren E. Peterson of the Bakelite Company for tecn- 
nical information and obtaining pure Polyethylene. 
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or any otiier inert material. There were giant cells amongst the fibrous tissue 
cells (see fig. 2). 



Fio. 2. Tins Micro-section (.NUoNinea 100 X) Is an Edob Showino the Fibrous 

Reaction and Round Cell Infiltration About E ten Polttjiylenb "Hair” Strand. 

However, Clinically, No Reaction is Noted at This Time 

DISCUSSION 

The "Hair'* has been used in three cases. One was a slight depression in a 
nose. Several strands of lialr inserted under the skin through a columella 
incision- corrected the depression witli no reaction. A second case had some 
strands inserted over an old depicssed malar region which had liad several 
attempts at repair witli cartilage, only to have resulting absorption. The result 
in this case was disappointing. Apparently an infection folloucd the insertion. 
Drainage persisted for several months. Finally, the strands weie removed. 
The wound closed promptly*. 

The third case was a small dcpi-ession in the .supra-orbital region. This was 
inserted with no reaction and an excellent cosmetic result was obtained. 

CONCLUSIONS 

Polyethylene, a synthetic plastic, wiiich has been previously described as an 
excellent substitute for cartilage and bone, is now being ofTcicd in a new form as a 
substitute for soft fatty tissue. It has some limitations, but to date, is the most 
resilient, compressible and modemtcly non-rcactivo substitute offered for soft 
tissue defects in facial reconstruction. 



HEMIHYPERTROPHY OF THE FACE* 

Case Report 
LEON E. SUTTON, M.D. 

From Department of Surgery, Division of Plastic Surgery, Syracuse University, College of 

Medicine, Syracuse, New York. 

Hemihypertrophy or hyperplastic enlargement of one side of the body is less 
frequently seen than hemiatrophy. Partial hemihypertrophy, involving one 
extremity or one or more digits is not too uncommon even after enlargement due 
to known causes, such as Ijrmphangioma, has been eliminated. Localized hemi- 
hypertrophy of the face, however, is somewhat of a rarity. In most of the re- 
ported cases enlargement is limited to the mandible. 

The present report has to do with an instance of enlargement of the upper 
part of one side of the face in a boy of six montlis. Updegrafif (1), in 1930, 
reported a case of congenital hypertrophy of the maxillary region in a young 
man of twenty one years. His patient had a negative family history. The left 
side of the face showed progressive enlargement to about twelve years of age. 
The left side of the lips and left cheek were enlarged and the left angle of the 
mouth pulled dowTiward. The eye and nose were normal but the ear was en- 
larged. The left half of the tongue was somewhat enlarged but the mandible 
was not involved, neither were the zygoma nor the orbit. There were no sensory 
or motor changes. Blood chemistry was normal. A pigmented nevus covered 
part of the left cheek. Treatment consisted in excision of excess fatty tissue and 
some bone. There was some recurrence of fatty deposit but none of bony 
growth. 

Updegraff found in the literatvue prior to 1930 about twenty five cases of 
congenital unilateral progressive hypertrophy of the face with enough similar 
points to render this condition a “te.xt book entity". He particularly mentioned 
a case reported by Werner (2) in 190-1 which paralleled his case in every detail 
even to the presence of a nevus in the enlarged cheek. In Werner’s case, how- 
ever, the mandible and tonsil were also enlarged. A review of the literature since 
Updegraff’s case was reported in 1930 discloses several cases (3, 4, 5, 6) of hemi- 
hypertrophy of the face but none exactly similar to the present case. 

My patient (fig. 1) was a boy six months old when I first saw him in 1943. 
He was apparently normal in every respect except for the left side of the face 
which was malformed. The left cheek was enlarged from the zygoma do^vn- 
ward. The left side of the upper and lower lips were very thick and the left 
angle of the mouth was pulled downward as if by the weight of the pendulous 
cheek. The nose, region of the eye, and the ear, were apparently normal. The 
maxilla did not at that time appear to be enlarged and this observation was 
confirmed by x-ray examination. A biopsy taken from the middle of the cheek 
(fig. 2) showed normal fat. 

* Read at the Meeting of the American Society of Plastic and Reconstructive Surgerj', 
White Sulphur Springs, November 20, 1948. 
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The family history was negative. The mother had no illness during or just 
before pregnancy and the delivery was normal, without instruments. No 
systemic dyscrasias of any kind were found in careful general studies. This child 
had no nevus such as reported by Werner and also by Updegraff. Enlargement 
of the left upper alveolus and palate (fig. 3) was first noticed at about one year. 
Tills has been progressive. The first teeth on this side of the maxilla came early 
and decayed rapidly. Recent x-ray examination (fig. 4) shows enlargement of 
the left maxilla, most marked in the region of the alveolus and palate mth no 
evidence of increased or decreased density. This boy has one brother, a year 
younger, who is normal. 



Fro. 1 Fro. 2 

FlO. 1. llEMlUTPERTBOrHY OF TUB F\CE AT SiX MONTHS OF AGB, BeFORB TREATMENT 
Fio. 2. CiorsY FJioii Middle of Cheek Showed Normal Fat 


Several operations have been done on this boy in the past five years m an 
attempt to control the apparently progressive enlargement of the left cheek and 
lips (fig. 5). These operations have consisted of e-xcision of superficial fat, 
ligation of the external maxillary artery, reduction of thickness of the bps, and 
elevation of the left angle of the mouth by insertion of a naso-labul flap beneath 
it. Muscle has been icmoved only in reduction of the lips. Microscopicalli” 
(fig. 0) the muscle shows fatty infiltration but no definite or consistent hyper- 
trophy of the muscle fibers themselves. Sensation and muscle power in the 
involved cheek are appaiently unimpaired- Careful examination during several 
admissions to the hospital have revealed no other abnormalities. 

Hyperplastic enlargement is apparently much more common in the mandible 
tlian iu the maxilla (G). Tlie reason for tliis is not evident. It is worthy of note, 
however, that the growth mechanism of the maxiUarj’ part of the face is entirely 
different from that of the mandible. Growth of the maxilla proceeds from the 
suture lines where it is initiated by proliferation of connective tisaue. In the 
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or motor changes. Blood chemistry was normal. A pigmented nevus covered 
part of the left cheek. Treatment consisted in excision of excess fatty tissue and 
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points to render this condition a “text book entity”. He particularly mentioned 
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ever, the mandible and tonsil were also enlarged. A review of the literature smce 
Updegraff’s c<ase was reported in 1930 discloses several cases (3, 4, 5, 6) of hemi- 
hypertrophy of the face but none exactly similar to the present case. 

My patient (fig. 1) was a boy sLx months old when I first sarv him in 1943. 
He was apparently normal in every respect except for the left side of the face 
which was malformed. The left cheek was enlarged from the zygoma down- 
ward. The left side of the upper and lower lips were very thick and the 1 
angle of the mouth was pulled downward as if by the weight of the pendulous 
cheek. The nose, region of the eye, and the ear, were apparently normal. o 
maxilla did not at that time appear to be enlarged and this observation vas 
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* Read at the Meeting of the American Society of Plastic and Reconstructive Surge J i 
White Sulphur Springs, November 20, 1948. 
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The fanuly history A\as negative The moihei had no illness during or just 
before pregnancy and the dehvery was normal, wthout instruments No 
systemic dyscrasias of any kind ere found in careful general studies This child 
had no nevus such as reported by Werner and also by Updegraff Enlargement 
of the left upper alveolus and palate (fig 3) uas first noticed at about one year 
This has been progressive The first teeth on this side of the maxilh came early 
and decayed rapidly Recent x ray examination (fig 4) show s enlargement of 
the left maxiIh, most marked in the region of the alveolus and palate \\ith no 
e\idence of increased or decreased density This boy has one brother, a j^ear 
younger, who is normal 



Several operations ha\e been done on tins boy in the past five years in an 
attempt to control the apparently progressive cnlaigcment of the left cheek and 
hps (fig 5) These operations have consisted of excision of superficial fat, 
hgation of the external maxillary artery, reduction of thickness of the lips, and 
elevation of the left angle of the mouth by insertion of a naso labial flap beneath 
it Muscle has been removed only in reduction of the hps ^Microscopically 
(fig 0) the muscle shoi\b fatty mfUtratiou but no definite or consistent hyper- 
trophy of the muscle fibers themselves Sensation and muscle power m the 
involved check are ipparuitly unimpaired Careful examination dunng sev oral 
admissions to the hospital have revealed no other abnormalities 
Hyperplastic enlargement is apparently much more common m the mindible 
than in the maxilla (6) The reason for this is not evident It is w ortliy of note, 

how ever, that the grow th mcchani-^m of tlie maxill iry part of tlio f ice is entirely 
different from tliat of the mandible Growth of the mxxilU proceeds from the 
suture lines where it is inituUcd by proliferation of conutctivo tissue In the 
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Fig, 4. X-ray Taken at Five Years op Age Shows Enlargement op the LeftAntrR'i 

AND Alveolus 

mandible, the mam growth center is the hyaline cartilage of the condyle. In 
other words, the chief growth factor in the mandible is proliferation of hyaline 
cartilage and in the maxilla, connective tissue. 
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Growth and development of the upper part of the face is determined by en- 
largement and shift of the moAillaiy complex (7) (maulla and palate bones). 



Flo, 5 PnEscNT Condition at Six \ears op Aob 



Fio 0 Biorar from the Upper Lip Shows FATTr Infiltr-vtion but no Htpertropht op 
THE Muscle 

Tho most important sites of growth of the maxillary complex are three sutures 
(fig 7): The frontomaxillary suture, between tlie frontal bone and the frontal 
process of the maxilla, the zygomaticomaxillary suture, between the maxilla and 
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the zygomatic bone; and the pteiygopalatine suture, between the pterygoid 
process of the sphenoid bone and the pyramidal process of the palatine bone. 
These three sutures are parallel to each other and all directed from above and 
anteriorly downward and posteriorly. Growth in these sutures will tend to 
shift the maxillary complex downward and anteriorly. In the present case the 
most apparent maxillary enlargement is in a downward and forward direction. 

It might be suggested that some endocrine imbalance in the mother or new bom 
may play a part in hemihypertrophy of the face. The endocrine glands which 
are knorvn to influence bones are: The pituitary, thyroid, gonads and para- 
thyroids. The thyroid stimulates differentiation of eosinophilic cells of the 
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Fro. 7. The Most I^ipoktant Growth Sites op the M.ucii.i.ary Complex Are .at the 

Suturelines 


pituitary which produce the growth hormone. However, giantism, or hyper- 
pituitarism of adolescense, usually produces the greatest growth in the mandible 
rather than in the maxilla and is nearly always bilateral. Castrated individuals 
show overgrowth of the facial skeleton and hypergonadism causes accelerated 
growth and maturation of the bones. Parathormone raises the calcium blood 
level but it does so by causing osteoclastic resorption of bone, increasing the 
excretion of phosphorus, and inhibiting the calcification of newly formed bone. 
In hypoparathyroidism osteosclerosis may result from decreased resorption and 
increased apposition of bone. The kidneys resorb more phosphorus than nor- 
mally and the phosphorus blood level rises. Surplus phosphorus combines with 
calcium and is deposited as newly produced bone or metastatic calcifications. 
In the neonatal type the mother does not get enough calcium in her diet causing 
the parathyroids to hypertrophy in an effort to obtain more calcium from the 
skeleton. The fetus then gets too much parathormone and development of its 
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own parathyroids is arrested. This condition, with the associated tetany, 
usually returns to normal soon after birth as the parathyroids develop. 

The only vitamiues whose clTect on the skeleton has been determined are A, B 
complex, C and D. Deficiency of Vitamin A retards endochrondral bone growth 
and growth of the alveolar process is slowed. Proliferation of sutural connective 
tissue is affected very late. Deficiency of B* produces congenital skeletal mal- 
formations in the rat but these consist for the most part of absence or shortening 
of bones. Deficiency of tlie filtrate factor of nicotinic acid leads to osteoporosis 
of the maxilla. In scurvy, due to Vitamin C deficiency, bone growth is inhibited, 
resulting in osteoporosis. Lack of Vitamin D produces rickets in the infant and 
osteomalacia in the adult. Newr horns in the first month of life are rarcly 
affected, the fetus being protected at expense of the mother. Excess of Vitamin 
D may cause extensive damage to the skeleton, kidneys and blood vessels and 
produce o.steitis fibrosa cystica. Ostco sclerosis is seen only in the later stages 

As far as the minerals are concerned, clinical and experimental deficiencies or 
excess of calcium, phosphorus or fluorine have not produced selective bone 
hyperplasia. In tlic case under discussion there is no history or clinical evidence 
of injurj^ inflammation or tumor (S). 


COMMENT 

There seems to be little evidence to suggest that deficiency or excess of the 
endocrincs, vitamines or minerals are responsible for hemihypertrophy of the 
face. Theie was nothing abnormal about the pre or post natal history of this 
cliild. The possibility of a neurogenic factor has not been discussed because of 
the absence of other signs which sliotild accompany such a condition. Until 
further cviclenec is offeicd it would bccin that a defect of the germ plasm (9, 10) 
is the best explanation of this typo of congenital defect. 
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A MORTISED MANDIBULAR BONE GRAFT FOLLOWING GIANT 
CELL TUMOR REMOVAL 

A Twenty-five Year History* 

CLAIRE L. STRAITH, M.D. 

Delroil 

The giant cell tumor, or osteoclastoma, is a locally destructive process which 
may be invasive but does not metastasize and seldom kills the patient. It 
usually occurs in children and young adults, nearly always before the age of 
thirty. In a thirty-five year period at Johns Hopkins Hospital only 22 cases 
were found involving the bones of the head, of which fourteen involved the 
mandible. Of 1000 bone tumors reported by Christensen, 20 were of the maxilla 
and 21 of the mandible. Of all cases of giant cell tumors registered ivith the 
American College of Surgeons, the maxilla and mandible were involved in 9% 
and were involved about equally in number. 

It occurs most often at the ends of the long bones, either in the metaphysis 
or epiphysis, but may occur in any bone developed in cartilage. The center of 
the bone is e-xpanded and the cortex often reduced to a thin shell so that a 
spontaneous fracture or collapse of a joint surface not uncommonly calls attention 
to the lesion. In the mandible the tumor occurs in those portions derived from 
cartilage — either in the symphysis or in the ramus where there is a separate center 
of ossification. Frequently a tooth becomes loosened for unexplained reasons, 
the teeth become separated or displaced, or the tumor mass itself becomes ap- 
parent by lateral enlargement of the mandible. If a tooth is pulled, a granulat- 
ing area may result which bleeds easily. There is seldom pain. 

X-ray examination reveals a characteristic rarefied, multicystic, or trabecu- 
lated appearance as if the mass is composed of bubbles. There is thinning of the 
cortex, an absence of periosteal elevation, and sharp delineation from the sur- 
rounding bone and soft tissue. An adamantinoma (ameloblastoma) is most 
difficult to differentiate by x-ray. 

Its etiology is in dispute. It has often been attributed to injury, and Codman 
believes it arises out of repair following hemorrhage. However, Ewing believes 
this is improbable. Geschikter and Copeland believe it is a transition process 
in the formation of permanent bone. They call attention to the fact that in the 
formation of normal bone canalization and vascularization are followed by re- 
moval of calcified cartilage by osteoclasts, round cells and spindle cells as are 
found in the giant cell tumor. 

The gross appearance is that of a soft, dark red, hemorrhagic mass, sometimes 
exhibiting yellow areas. It has a thin fibrous capsule. Microscopically there 
are three types of cells, round cells, spindle cells, and characteristic giant cells. 
25 to 30 of these giant cells are usually seen per low power field. There are 

* From the Straith Clinic for Plastic Surgery. 
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numerous (15 to 200) small nuclei grouped m the center of the cell and not around 
the periphery as m the foreign body type giant cell 

Treatment has been conservative since Bloodgood emphasized their benign 
character m 1910 and in 1919 reported 47 ca<es treated bj curettage without 
recurrence Within the last two decades \ ray radution has become a valuable 
adjunct in treatment and the preferred method of treatment m many cases 
Of 105 cases treated by currettagealoneat Johns Hopkins Ho'ipital, 31 recurred 
and 16 of these were cured by second and third ciiiettements Their mthors 
state that a 20% recurrence rate is to be expected by treatment by curettage 
alone, and that the probability of cure apparently is not in direct proportion to 
the completeness of thecurettement Thus curettement and x ra> orx ray alone 
would seem the method of choice The amount of radiation is not considerable, 
and it IS preferable to administer small series of ticatments at infrequent mtcrv als 
(months or years) Regression of the tumor is slow, and because of this, the 
uninformed may consider it radioresistant 

As to prognosis, the mortality rate at Johns Hopkins Hospital has been less 
than 1% from the tumors and tlieir treatment 

The Case herein reported la of special interest for several reasons, namely the 
following 

1 A definite history of an injurj as a causative factor 

2 X ray treatment had no apparent alTect on the growth of the tumor 

3 X ray radiation before surgery and x ray radiation and radium implants 
after removal of the tumor did not damage the bone cells sufficiently to prev ent a 
complete take of the bone graft 

4 Ihe bone graft technique herein described and illustrated, though not 
ongina! with the author, has not been published before m this country so far as 
the author hie been abJe to disco%€r, 

evSE ntlOllT 

Miss M H ^\as a 16 >cir old ^nIiUc female first eccn in tins Chine on August 6 1023 
Six months previous to this {2/15/23) Vkiiile playing basketball she fell, striking the leftside 
of her ]aw on a sharp iron post Three days later she noticed that the region of the angle 
of her jaw ^s as swollen though neither red nor tender Following that sv>elhng persisted 
and gradually increased m size It was never painful, tender, red or ulcerated How e\ er, 
about one month after the onset her dentist mciscd the swelling behind the lost molar 
tooth with evacuation of only a small amount of bloody fluid This was repeated three 
times with no better results The second molar meanwhile had become loosened and was 
extracted She was then referred to a roentgenologist who give her deep x ray therapy 
(amount unknown) and diathermy There was no apparent impro\cment 

Physical examination revealed \ well nourished and well developed white female of 16 
years in no pain The general physical examination including the lungs, hver, lymph 
nodes and long bones was normal 

The jaw revealed a firm fixed non tender moss of hen egg size at the angle of the left 
Jew Iho overlying skin was of normal color and texture and was freely moveable over the 
mass, which was fixed to the mandible 

There w as no ulceration of the mucous membrane of the mouth no canes and no py orrhea 
There were no enlarged cervical nodes The jaw function was neither impared nor painful 
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The laboratory data was essentially normal. X-ray studies revealed a marked decrease 
in density of the mandible involving the angle, part of the ramus and part of the body 
(fig. 1, No. 1). There were trabeculations which give it a vacuolated appearance. The 
diameter of the bone was about twice the normal and the cortex was reduced to but a thin 
shell e.xcept for J inch thickness at the lower border. 

Operation No. I (8-9-23) ; Under gas ether anesthesia a mucopcriosteal flap was raised 
from the buccal aspect of the alveolar portion of the mandible. The bony cortex appeared 
thin and bluish and through sever.al small openings in the corte.x protruded a soft bluish 
membrane. The thin outer shell of bone was removed for a distance of 6 to 8 cms. revealing 





Fig. 1. No. 1 — X-Rays taken at the first visit reveals the multicystic appearance of the 
tumor. 

No. 2 — X-Ray three years after removal of giant cell tumor reveals pathological fracture 
of mandible and non-union. 

No. 3 — Appearance a few months after grafting bone from the ilium. 

No. 4 — Present appearance of the bone graft 20 years after insertion. 


a bluish, highly vascular, friable mass the size of a hen egg. This mass was shelled out 
almost in toto and the bony cavity was curetted out. This left only a thin medial wall 
and lower border to support the mandible. The inferior dental artery was ligated and the 
cavity was packed with vaseline and iodoform gauze. 

Pathological e.xamination revealed the tissue to be a giant cell tumor. 

On 8-13-23, 90 mgm. of radium was inserted in the bony cavity and allowed to leniain 
for 15 hours. On 8-15-23 80% of 1 skin erythema dose of x-ray radiation was administered 
to the left lower jaw at 200 KV with 1 ram. Cu and 1 mm. A1 filter. On 8-17-23, 95% of 1 
skin erythema dose was administered over the right lower jaw. 

The post-operative course was uneventful for about one month, at which time she sus- 
tained a pathologic fracture through the angle of the mandible Following this the bone 
failed to unite, and the posterior fragment was pulled inward and forward. This left a 
slight depression at the angle of the jaw and caused a slight malocclusion. Otherwise the 
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The laboratory data was essentially normal. X-ray studies revealed a marked decrease 
in density of the mandible involving the angle, part of the ramus and part of the body 
(fig. 1, No. 1). There were trabeeulations which give it a vacuolated appearance. The 
diameter of the bone was about twice the normal and the corte.x was reduced to but a thin 
shell e.xcept for J inch thickness at the lower border. 

Operation No. 1 (S-9-23) : Under gas ether anesthesia a mucoperiosteal flap was raised 
from the buccal aspect of the alveolar portion of the mandible. The bony corte.x appeared 
thin and bluish and through several small openings in the corte.v protruded a soft bluish 
membrane. The thin outer shell of bone was removed for a distance of G to 8 cms. revealing 
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Fig. 1. No. 1 — X-Rays taken at the first visit reveals the multicystic appearance of the 
tumor. 

No. 2 — X-Ray three years after removal of giant cell tumor reveals pathological fracture 
of mandible and non-union. 

No. 3 — Appearance a few months after grafting bone from the ilium. 

No. 4 — Present appearance of the bone graft 20 years after insertion. 


a bluish, highly vascular, friable mass the size of a hen egg. This mass was shelled ou 
almost in toto and the bony cavity was curetted out. This left only a thin medial "a 
and lower border to support the mandible. The inferior dental artery was ligated and t le 
cavity was packed with vaseline and iodoform gauze. 

Pathological examination revealed the tissue to be a giant cell tumor. 

On 8-13-23, 90 mgm of radium was inserted in the bony cavity and allowed to leniain 
for 15 hours. On 8-15-23 80% of 1 skin erythema dose of x-ray radiation was^admnustere^ 
to the left lower jaw at 200 KV with 1 mm. Cu. and 1 min, Al. filter. On 8-17-23, 95/0 n 
skin erythema dose was administered over the right lower jaw. 

The post-operative course was uneventful for about one month, at which time & 
tained a pathologic fracture through the angle of the mandible. Following \ ^ 

failed to unite, and the posterior fragment was pulled inward and forward. ® 

slight depression at the angle of the jaw and caused a slight malocclusion. Ot ernis 











follow up was essentially negative. The mass did not recur, nor did any nodes or other 
evidence of spread or metastasis appear. 

On 11-2-27 the patient was readmitted to the hospital, where physical e.\amination was 
normal e\cept for a depression of the left side of the face over the ramus and angle of the 
jaw and a malocclusion. X-ray examination revealed the bony defect of the mandible, 
an absence of bone regeneration, and non-union (fibrous only) of the fragments (fig. 1, No. 2). 






MOUriSLD MANDIBULXR BO\r GHAFT 


2S7 


Opcntion No 2 Boae bfaft of tl»e mandible (11-3-27) Lrider gas ether ancaihcsu a 4 
mch curved incision w is mule from below the left cir uroimil H c angle of the mandible 
to tlie bicuspid region Tlie anteiior and j» sicriui bone fnginonts were esposed md the 
posterior (upper) fiagmcnt w is freed enough to illow it to be ictracted into Us uiiginal 
(uornu)) position Then the frigiucnta weit mirtised ami piepircd foi leccplion of a 
bone grift (fig 2 No 1 2 3 t o) With the upper frigmciit laid b ick. m noun il poailion 
a lead p it tern was then cut in the propci dimensions utid drill hohsmadc lluough e tch end 
(^rresj) mding holes woic made m cich miudibulir fr igment fi22 silver wiics wore thtn 
inserted fiom within outward {fig 2 No 0 7) A, foui incli incision w is tlicii ni ide ovtr 
the crest of the left ilium and the bone exposed The Ic ul p itttrn gj i-^pcd tl c lo \er 
bordei, w is mvcrlcd and placed over the litcial a‘»pcct of the iliac crest— the tune of tie 
plate and of the line crest matching uiclI> Drill holes were made through the holes of 
the plate into the bon> cortt t and nurkiiioS WL>e midc in tlie p tiusleum iround the lead 
plate Thcnwithasiw andchii:>i.l i pme of lioiic half the tliicknc-’s of the ihiini uid of 



Fio 3 I'liOTOCiurji oi Patifnt -.0 \ > aiis v» teh Bonl. Grai-t vnu bnowiNo Hlii Right 
Jaw u>u ( oiirAiiisoN 

the correct dimeiibiQiis w IS removed (hg 2 No 8 9 10 ll) This curved boiij fragment 
was about 1 inches lung } inches wide tnd i inch (hick The wound over the iliuiu was 
then closed about a soft rubbei druii 

The bone grift was then transferre 1 to Ih ni mdible bj rotating 00* in i clockwise di 
rcclion so that the ivntcrn r end was Iraiisfeircd to the upper mamlibul u fr igmcnl Tlie 
previously placed stiver wires were passed through the dull holes and the mortized graft 
wired 111 plicc (fig 2 No 12) Ihe woun I was closed m lavers 

The ] irts weio then fevt 1 in projui rcolusiim bj locking together the cast metal upjicr 
and lower splints (these were cemented to the teeth la the oflice before her admi‘'Si m to the 
hospital) 

N. r ijb mi U-l-27 (fig 1 No t) rove ded the bone graft to be wired in projicr position 
and cviendiiig from the muljiurtioii of tl e horizontil ramus to the base of tin condjlo of 
the isccnding rnmus The post operative, course was es*cnliillv negilivo and she was 
ihseharged on the IGlli post 0 ]>erativc daj to Ic followed m the Chine 

Her course w is uneventful and the grift was ft succe *ful take dune iH> and b> \ r ly 
The lutermaviUarj livatum was cowtumed for 12 weeks and the bone wives were left m 
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place. However, the lower wire became noticeable beneath the skin of the cheek and was 
removed about five years later. 

Since her immediate post-operative period she has had no particular complaints. She 
has good jaw function and the appearance is satisfactory inside and outside the mouth 
(fig. 3). The jaw deviates slightly to the left upon opening the mouth widely. The pa- 
tient’s only complaint is of a dull ache in the left side of the neck and jaw only after an 
unusual amount of chewing in damp weather. Otherwise she has no trouble and is quite 
well satisfied 21 years following the bone graft. 

SU-MiURY 

The chief characteristics of giant cell tumors of the mandible have been re- 
viewed, and a case has been reported which has remained cured for twenty-five 
years since treated by curettment and x-ray. Also, the author has described a 
technique for bone grafting the mandible which he believes has not been de- 
scribed previously in this country. It is the author’s belief that this technique 
is as effective as it is simple, and it is his hope that it may be applied to the cases 
of other surgeons as indicated. 

The author wishes to thank Dr. John R. Lewis, Fellow at the Straith Clinic 
for his help in the research and preparation of this paper. 
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CLOSURE OF SCALP BY SPLIT THICIuVESS SKIN GILVFTS 
AB VDES BLANCIfART, M D 

Plastic Surgeon to the Saint Paul’s Hospital, Department 0/ Canccrologij, Harcclona, Spain. 

The patient, J P , web a bixteen 3car old female, who in January, 19-18 feuflorcd 
complete aMilsion of the scalp by a machine The skin of the forehead down to 
tlie eyebrows, the skin of the right cheek and the right car weic lost SIic le 
cei\cd emcigenc} tieatment m the \illage where she worked and was first seen 
in tlie ho'ipital in Baicelona by the writer fifteen days after the accident The 
wound presented a granulating surface with marked suppuration needing daily 
change of dicssings (hg 1) Erythrocyte count was 3,500,000 with 70 per cent 
hemoglobin Bacteriological examination of the secretion from the wound 
showed a mixed flora with picdominance of stieptococcus and staphylococcus 
Tlie general condition of the patient was not good, and «he lequired narcotics 
to control the pain inturred <luring dressings Li\er extract w*us ailmmistcred 
for sexen days, with two liteis a daj" of isotonic saline solution intravenoubI> to 
replace the plasma loss, and penicillin was used locally on the wound At the 
end of a week the general condition was somewhat better and tlic red cell count 
was 4,500,000 with a hemoglobin le\el of 68 pei cent Smeais from the wound 
showed lelatively few bacteria — one organism per two fields 

Twenty-two da^s after the accident, under gcneial anesthesia, tlie granulation 
tissue was removed and the entire dc cpithelializcd surface was covered at one 
session with eight wide split thickness skin giafts taken willi PadgottS der- 
matome from both thighs and the back, resulting in complete coverage of the 
raw surface Owing to the long durution of the opeiation, a transfusion of OCK? 
cc. of whole blood was administered An clastic compressive bandage was 
applied to the head and also to the donor areas After 25 dajs the dressings 
were removed, and all parts of tlie scalp were seen to be epithehalized, with the 
exception of some verj' small raw areas next to the sutures (fig 2) Ihe donor 
areas were all completely healed and the general state of the patient was greatly 
improved, the pains and other disturbances having disappe*ired after the first 
twelve days After the small raw areas along the suture lines had healed, full- 
thickness skm grafts from a remaining haiiy part of the neck were applied to 
form tj ebrow s Finally, a w ig w us made winch she w as able to wear six months 
after the accident (fig 3). 


COMMENT 

The largo, uniform split thickness skin grafts obtained by Padgett's der- 
matome, constitute, we believe, an excellent method of repair in these cases 
because m the recipient bed aie favorable factois of good blood supply and firm 
base for adequate pre‘?sure and immobilization With the Padgett dermatome 
or the Vacutome, one can obtain skin in large quantities, with early healing of 
donor are.is by epithehahzition from gcrminutivc elements of the sweat glands 


>9 



Fig 2 Epitheualiz^tion of Scaep Practically Complete, After Skin Graftlso 



a. 


b 

Fig 3. Appearance With Wig 
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and liaip follicles. This method of repair permits coverage of the raw surfaces 
at one operation. It does away witli the necessity of frequent, painful dressings 
during a period of 15 to 25 days (fig. 4). 

Some authors recommend the use of tul^ pedicle flaps to repair the scalp, 
claiming that this method furnishes a thick skin witli good subcutaneous tissue. 
The subcutaneous tissue fonnctl beneath a split skin graft after 20 days is more 
than adequate in these ca^ea, as one finds that there is enough to permit a slight 
sliding of the outer skin on the underlying skull. Moreover, in our opinion, the 



a b 

Fig, 4. IIbaixp Doaon Aueas 


tube flaps present several disadvantages for this type of repair, iis follows: the 
time required in preparation of the tubes, which delays the rcpair for 20 days or 
more; the difficulty of obtaining sufficient skin by this method in extensive scalp 
defects, and lastly the undue thickness of the flaps. 

SUMMARY 

The author reports a case of a very extensive loss of scalp tissue which included 
the skin of the forehead and the eyebrows, the skin of the check .and the right 
car, successfully repaired in one operative session by wide split thickness skin 
grafts taken with I’adgctt’s dermatome. He considers tlie employment of the 
split graft cut with dermatome or vacutome, the most adequate procedure for 
the repair of extensive losses of the scalp. 



THE MOXILDED ACRYLIC SPLINT FOR PALM AND FINGER GRAFTS 

HENRY S. PATTON, M.D., and JEROME C. STRAIN, D.D.S. 

The sooner medical men can add modern techniques routinely for the restor- 
ation of function, the better. The adjoining case is presented as it will illustrate 
the practical importance of the acrylic splint in hand surgery. 

The surgeon usually cannot take the necessary time to produce a good acrylic 
splint as easily as a well trained dentist who has the necessary equipment. 

Our problem, as in the case being presented, was a common injury, a third 
degree burn contracture involving the distal two-thirds of the palm of the right 
hand due to a mangle injuiy in a five year old girl. This contracture prevented 
her from extending her hand and especially her right second to fifth fingers 
(see fig. 1). 

The burn had taken forty-two days to heal and the patient had been traveling 
across the country during the initial healing bum period. No tendons were 
e.xposed. She was seen immediately after healing and active motion was con- 
tinued. Three months after healing, the scar tissue was removed under tourni- 
quet e.xposing the palmar fat pad and the palmar surface of fingers two to five. 
Bleeding was controlled with 6-0 white silk ties. A split graft, .025 of an inch 
thick, was taken from the “bathing tmnk” area, below the umbilicus, with 
Padgett dermatome. The graft was applied with interrupted sutures of 6-0 
black silk and the necessary darts and incisions were made parallel to the Lines 
of Langer to prevent contractures. A pressure dressing of gauze fluffs and a 
sponge-rubber lined piece of lead sheeting cut to fit the palm and fingers in their 
position of hyperextension was placed on the palmar aspect of the hand. The 
dorsum was immobilized with a padded plaster splint from finger tips to shoulder. 

Maintenance of elevation was carried out postoperatively. The sutures were 
removed on the eighth day and healing was per primam. Splinting was con- 
tinued with exercises at intervals until the mould of the hand was made on the 
twenty-first postoperative day. On the thirtieth day the splint was released 
progressively one hour every other day until the graft seemed stable (fig. 2, A, 

B and C). Later it was worn at night only. It is light, perforated and easily 
cleaned and has been made so that it will take care of growth up to a six month 
period. It can be opened by the parents only. The splint in this case was 
discarded on the ninetieth day (fig. 3, A, B and C). 

From the surgeon’s viewpoint, there is no excuse for improper care and every 
useful adjunct should be at our hand. The apparatus will not remedy poor 
surgery. With relaxing darts, incisions parallel to Langer’s Lines, excellent 
hemostasis, pressure immobility and elevation of the part, we should get routinely 
good results. 

The technique for constructing the acrylic hand splint need not be a compli- 
cated one, but does require some knowledge of the materials and their uses. 

The technique which we used is as follows; 

\n impression of the hand was made using a hydrocolloid impression material. 
This was cast in stone to produce the master model. This model was then duph- 
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Fig. 1. A. Tiuno DcanKC Burk of Palm with Hand in Forced Extension 
Fig. 1 . B. Dorsdm with Hani>3 in Forced Extension 



C D 

Fio. 2 A. Palmar Asplct of Acrylic Splint 
Fra. 2. B. Doiwal Aspect of Acbtlic Si’Li.vt 
Flo. 2. C. Inner Aspect Showing Clip and Hinge Spuing Clasps 
Fio. 2. D. Splint Closed 
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cated, cast in Plaster of Paris and ivas our working model. It was necessary, 
of course, to have a two piece splint. Considerable thought was given, at this 
time, as to where and how the two halves would be joined. The palmar portion 
became the largest and most bulky part. This half ivas wa.xed up first to a 
thickness of about 3 mm. but considerably more bulky around the periphery to 
provide strength and allow for trimming in case of growth. This part was then 
flashed and processed. 





c 

Fig. 3. A. Hand in Extension — S ix Months Later 
Fig. 3. B. Hand in Extension 
Fig. 3. C. Hand in Flexion 

The flask was then opened carefully and the plaster removed from the dorsum 
of the plaster cast. This exposed the surface for the second half of the splint. 
Sheet wax was adapted to this surface and lemoved and processed. 

We considered it necessaiy to put hinges on the thumb side because of the 
irregular contour and to increase the strength. This irregularity, however, 
prevented us from using the conventional type of hinge. It was therefore 
decided to use two loops of wires; one to engage the other. The splint was 
fastened by a spring wire loop over a button of acrylic on the lateral side. 
Numerous holes were drilled in the finished splint for aeration. 

The materials necessary for the construction of this splint are available in the 
average dental oflfice. The adapting of these materials to uses other than dental 
is limited only by the prosthesists lack of imagination. 


LABIAL TRANSPLANT FOR CORRECTION OF LOSS OF THE NIPPLE* 

\m. MILTON ADAMS, iM.D. 

MemphiSf Tennessee 

Probably the most serious complication of mammaryplasty, so far as the end 
result is concerned, is necrosis of tlie nipple. Impairment of the circulation may 
lead to loss of the nipple following even the most simple type of mammaryplasty. 
In reviewing the literature, one receives the impression that this complication is 
rare, yet it is probable that few, if any, surgeons who have performed a con. 
siderable number of plastic operations upon the breast have not had at least one 
unfortunate experience of this kind. 

The only recorded method of correction of the loss of a nipple is one wherein 
four or five diamond-shaped sections of skin are excised in radial fashion about a 
center area and the edges are sewn together, puckcjing the skin. The area is 
then tattooed in a color which corresponds to that of the normal nipple and 
areola. Although this procedure is better than none at all, the texture of the 
skin is smooth, whereas the surface of the normal nipple is rough. A nipple made 
from a free medium thickness graft of smooth skin from any other part of tlie 
body might present a slight coatmst in color to tlrat of the surrounding breast 
tissue, yet would have none of the other characteristics of a normal nipple. 

In an experience wliich has included a considerable number of mammary- 
plasties, the author had used every precaution against disturbing the blood supply 
sufficiently to produce necrosis of the nipple, but had given no serious thought to 
a method of repair of the defect in the event of such a complication until it arose 
in one of his cases. 

The patient in question had moderately hypertrophied breasts. They were 
quite heavy and tlie patient complained of rather severe pain in lier back and 
her shoulders. Since the breasts were not extremely large it was felt that a 
simple mammaryplasty would be preferable to a free transplantation of the 
nipples. 

A technic similar to that described by Mornard was employed. A circular 
incision was made around the areola of one breast and the skin overlying the 
greater portion of the breast was undermined. Tlie skin on the anterior surface 
of the breast was next incised in a semicircle just above and in a line corresponding 
to the submammary fold, and a second incision was made through the skin in 
the subniamraary fold itself. A new site high on the breast was then created 
for the nipple by removal of a circular area of skin of proper size and, with the 
breast tissue intact, the nipple was shifted upward, delivered through this new 
opening and sutured in place with silk. The excess breast tissue was removed 
from the lower central area of the gland and the remaining lateral portions uere 
brought together in the midline and sutured with chromic catgut. Finally, the 

* Case renort presented at the Annual Meeting of Iho American vVsaociation of Plastic 
Surgeons, iiemphis, Tennessee, Maj’ S, 1947. 
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overlying skin was clrav'n down and sutuied to the skin edge in the submammary 
fold. The procedure M'as then repeated on the opposite breast. 

It was thought at the time that the circulation to the nipples rvas slightly 
impaiied, though not sufficiently to cause any trouble. On the first postoperative 
day, the patient developed the .symptoms and signs of pneumonia, accompanied 
by a lise of temperature, for which she was given penicillm and sulfadiazine. 
The wounds of the breasts weie not inspected until the fourth postoperative 
day. Aluch to our surprise, the mpples weie bluish-black almost throughout, 



Fig. 1. Photograph of breasts following mammaryplasty, showing a scar approximately 
2x3 cm in diameter resulting from infection and necrosis of the nipple, and two smaller 
scars incident to incision and drainage of the lower outer quadrant of the breast. Unsightly 
'scars are also present around the left nipple, from infection and necrosis. 

the right being worse than the left. Wet compresses were kept on the breasts 
continuously and the dressings were changed daily. On the left, the necrosis 
involved only the superficial skin of the nipple and areola, the deeper layers 
being saved. On the right, however, the necrosis progressed until the nipple 
and the immediately underlying breast tissue became completely gangrenous. 
There were also several other areas of necrosis m the gland, which required 
incision and drainage. None of the necrotic tissue was excised until a definite 
line of demarcation was obseiwed. Wet dressings iveie continued, and at the 
end of six weeks healing was complete, though the wounds left most unsightly 

SCSifS i_ 

The problem of the best possible procedure for correction of the loss of the 


L\BIAL TnA^SPLA^T IN NIPPLE LOSS 
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right nipple and areola was given senous thought and study The skin of the 
patient’s entire bodj was examined, m an effort to find some part which closely 
resembled that of a normal areola and nipple It was finally decided tint the 
skin ot the labium minor, being brownish m color and ha\ing a rough surface, 
would be most suitable, further, the underlying loose coniiectue ti&sue could be 
transplanted with the skin as a free corapoMte graft, thus making the grift 
more pliable 



Fic 2 Tlcunic of OllTAIM^o Labial Gbaft 


Under local anesthesia the superficial portion of the scarred nipple region of 
the right breast was partially excised to form a bed for the transplant Also 
under novocain anesthesia, tlie lowerpart of tholip of the right labium minor was 
picked up with thumb forceps, and a sufficient amount to form a nipple and 
areola was cut away with one snip of the scissors (fig 2) Iho labiil wound 
was closed with a simple ninmng suture of silk 1 he graft was next spread out 
over tliD recipient raw area of the breast, cut to proper shape, and attached 
around the pcnpliery with fine silk The central portion of the graft was left a 
little loose and sutured to give the appearance of a nipple V pressure bandage 
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ovGilying skin wns drawn down and sutured to the skin edge in the submammary 
fold. The procedure was then lepeated on the opposite bieast. 

It was thought at the time that the circulation to the nipples was slightly 
impaired, though not sufficiently to cause any trouble. On the first postoperative 
day, the patient developed the symptoms and signs of pneumonia, accompanied 
by a lise of temperature, for which she was given penicillin and sulfadiazine. 
The wounds of the breasts weie not inspected until the fourth postoperative 
day. Much to our surprise, the nipples were bluish-black almost throughout, 



Fig 1 Photograph of breasts following mammaryplasty, showing a scar approximately 
2x3 cm in diameter resulting from infection and necrosis of the nipple, and two smaller 
scars incident to incision and drainage of the Ion er outer quadrant of the breast. Unsightly 
scars are also present around the left nipple, from infection and necrosis. 

the right being worse than the left. Wet compresses weie kept on the breasts 
continuously and the dressings were changed daily. On the left, the necrosis 
involved only the superficial skin of the nipple and areola, the deeper layers 
being saved. On the right, however, the necrosis progressed until the nipple 
and the immediately underlying breast tissue became completely gangrenous. 
There were also several other areas of necrosis in the gland, which required 
incision and drainage. None of the necrotic tissue was excised until a definite 
line of demarcation was observed. Wet diessings were continued, and at the 
end of six weeks healing was complete, though the wounds left most unsightly 

The problem of the best possible procedure for correction of the loss of the 



lABML TIUNSI-WOT J.V MPPlt, ^sg ^37 

nght nipple and areola was gjven serious flini.nhf „„ I . , 

patent’s entire body h as e-camined. in an effort (o find 
resembled (hat of a normal areola and nipple It « as fin’s'll 
skm ol the labium minor, being bronuKh in color and if-. 

^\ouicI be most suitable, further, the underivm/r )n^ ^ a rough surface, 

transpUuted ^vath the stun us a frerco~i 

morephable composite graft, thus making the graft 



Uutier local anesthe^u, the superficul portion of Ihosj^ 
the right breast was partially excised to form a bed fof ^Pple region of 
under novocain anesthesia, the lower part ofthehp ofthotigj^^ ^'^nsplant. Also 
picked up with thumb forceps, and a sufficient minor w as 

areola was cut away with one sutp of the scissom (hg a nipple and 

was closed with a simple running suture of sdk The labial w ound 

over the recipient raw area of the breast, cut to proper ,t^*ie 5 cl sprea<f "‘j 
around the periphery with fine silk 'I’he centnti portion 14^* ^ 

httio loobo and sutured to give the appearance of a nipple i^ve^****** 
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was then applied. When the dressing was first changed on the tenth post- 
operative day, the graft was found to have taken throughout. 

She months later the patient re-entered the hospital for revision of the scars 
about the breasts. Those around the nipple of the left breast and about the 
labial transplant on the right were excised. By blunt dissection, a tunnel was 
then made immediately beneath the transplant, and a small amount of the excised 
scar tissue was inserted throught the tunnel to its center, to further elevate this 
part and reproduce more nearly the appearance of a normal nipple (fig. 3). 
Elastic pressure dressings were applied to the breasts. 



Fig. 3. Photograph eighteen months after free transplantation of a portion of the labium 
minor as a substitute for the original nipples, and six months after revision of the soars 
around the left nipple and resection of the scars of the right breast. 

Five months have elapsed since the last operation. The patient recently 
reported that she had had no further discomfort, was well pleased udth the 
result, and had been happily married for three months. 

It is the author’s opinion that the labium minor offers the best transplant for 
correction of the loss of the nipple and areola. The color is almost exactly the 
same as that of the normal nipple and areola, the te.xture, being rough, compares 
closely, and although the labium minor does not have an underlying smooth 
muscle to permit contracture of the areola and erection of the nipple, it does have 
a layer of loose connective tissue which makes it soft and pliable. Moreover, the 
technic of the transplantation is a simple one and the amount of labial tissue 
required is so small as to be of no consequence. 


SCiVLPEL FOR PARING M/VRGINS OF CLEFT PALATE 


G. KENNETH LEWIS, M.D., F.A.C.S. 

Ckicafjo, Illinois 

Difficulty is often experienced in paring the mai^ins of a cleft palate, it re- 
quires various maneuvers of the operator in following marginal mucosa. To 
overcome this difficulty a No. 3 Bard-Parkcr knife handle was cut off proximal 
to the detachable blade. The two parts were then welded together at an angle 
of 55 degrees from the horizontal. This angle permits easy paring of the margin. 



Flo. 1. Tub Scalpbb Is Soft IlysT-BESisTiNO Mbtal, and Asr Ndajbered Rude fob a 
3 Handle Mat Be Used. 


The surgeon will find two handles, a right and left, expedient and useful. I 
have foimd the angled handle useful, in several places where a straight handle 
was difficult to maneuver. 

The author is grateful to Bard-Parkcr for construction of tliis handle. 
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Collateral Cibculatiom, by Daniel P. Quiring, Ph.D. (published by Lea & Febiger, 
Philadelphia, 1949) is a study of the chief arterial and venous collateral channels of the 
Luman body. As opposed to most anatomical works, which deal with the major circulatory 
pathways, the author’s emphasis in this te.\t is on the “collateral circulation.” By this 
term he designates all the subsidiary vascular channels which, with varying degrees of 
effectiveness, transport the blood when the primary routes of the network become occluded 
or interrupted. 

Throughout, Dr. Quiring has handled his subject matter with the clinician’s direct 
simplicity and fidelity to detail. After first sketching the historical background of the 
milestones which various anatomists and physiologists have passed in exploring the cir- 
culatory system, he proceeds to discuss collateral circulation and anastomoses for several 
clearly-defined sections of the body, such as the head and neck, the trunk, and the upper 
extremity, to cite only a few. 

The author’s logical approach, pared of irrelevancies to the point where the manuscript 
takes sometimes almost the form of an outline, makes this a book to which the surgeon, 
particularly one whose field is reparative surgery, will turn as a quick and reliable reference 
on many specialized problems of the circulatory system. Numerous splendid drawings 
which illustrate the work, done bj' Margaret Holman in both black and white and color, 
are based in part on original dissections. Finally, both the author and the publisher are 
to be congratulated on their choice of the large sans-serif type face in which the text is 
set; its clarity is, in itself, an invitation to the reader. — Reviewed by Clarence R. 
Straatsma, M.D. 

Surgery op the Ha.vd. By Sterling Bunnell, M.D. The second edition of this notable 
work contains about 200 more pages and 182 more illustrations than the first edition pub- 
lished in 1944. These additions are largely the result of the author’s experience in army 
hospital centers during and following World War II. As is well known, the successful 
results in treatment of hand mutilations in army personnel were in no small measure due 
to Dr. Bunnell’s unselfish sacrifice of his personal affairs in devoting the greater part of 
his time visiting these centers and instilling into the younger surgeons on duty the principles 
to be followed. 

This book is in a class by itself, and completely covers the field of hand surgery in a 
masterly fashion. Dr. L. D. Howard, Dr. Bunnell’s associate, contributes the chapter on 
Tumors of the Hand. Many of the new illustrations represent the work of plastic and hand 
surgeons connected with the various hospital centers. For the plastic surgeon, the most 
interesting part of the book is the discussion of pedicle flap and free graft procedures for 
coverage of surface and sub-surface defects. The principles laid down are sound and are 
an indication of the cooperation of the trained plastic surgeons in these special hospital 
centers with those assigned to the repair of underlying tendons, nerves and bones. Pos- 
session of this book is an absolute necessity for anyone having any connection with hand 
injuries, deformities and surgical diseases, be he general surgeon, orthopedic surgeon, 
neurological surgeon, plastic surgeon, or one of the growing number of specialists in hand 

surgery. . 

As a noted surgeon graciously said not so long ago when asked to follow Dr. Bunnell in 
a discussion of hand cases: “When the nightingale sings, all other birds are silent”. 
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GEORGE VAN INGEX BROWN, M D 

Dr George Van Ingen Broun <lied at hib home in Miluaukeo, ^\l«con'sln, 
April 2, 1948, m his eighty-seventh 3ear He u.is one of the gioup uhich in- 
cluded Brophy, Gilmer, Crjer and others who may bo said to have laid the foun- 
dations of what IS now plastic and oral surgery 

Dr Brown was bom January 15, 1862, at St Paul, Minne>50ta, and leceived 
his early education there In 1881 he received the degree of Doctor of Dental 
Surgery from the Pennsylvania College of Dental Surgery, Philadelphia, and 
from 1881 to 1898 he practised dentistry' and oral surgery in St Paul, Minnesota 
He was a member of the faculty of the Dental Department of St Paul Medical 
College, which latei became affiliated with tho University of MinnC'-ota He 
was a member of the firat Dental Examining Board of the State of ^[mne''Ota 
and Its president during his second term of office AKva>fe steking educational 
improvement, Dr, Brown took cour^ca at the Univcisity of Minnesota Medical 
School in 1894 and m 1895 received his M D degree from the Milwaukee Medical 
College, and Master of Surgery from the same institution later in the jear 
An M D degree was again conferred on him bj" Marquette University in 1909 
In 1898 Dr. Brown moved to Milwaukee, Wisconsin, and began to limit his 
practice to plastic and oral surgery He continued practice there until his 
death While not limited to tins special subject, his main interest was m the 
correction of cleft hj) and p date, and many advances in the management of this 
affliction are attiibutable to him It is safe to say that with the possible excep 
tion of Brophy, no one m the early part of the twentieth centuiy did a-s much 
as Dr Brown to make known to the medical world the possibilities of help for 
these cases Dr Blown went all over tlic United States and abroad teaching 
others how to care for cleft lip and palate He was Profcssoi of Operatic e Dentis- 
lij and Oral Surgery in the Milwaukee iMcdic,il College Dental Department, 
1898-1902, Professor of Onl Surgery', University of Iona, 1903-1910, Professor 
of Oral Surgery, Southern Dental College, .Ulonfa, Geoigia, 1909-lOn, Pro- 
fe-'sor of Plastic and Oral Surgery, Inivcr-ity of Wisconsin Medical School, 
1920-1937, and Piofc&<5or Emeritus from 1937 until his death Ho was a special 
lecturer m oral surgery at the following institutions University' of Illinois 
Dental Department, 1902-1903, University' of Tennessee, 1904, \underbilt 
Uimersity, 1005 In 1903, Dr Brown was appointed by' the Government as 
delegate to the International Mediial Congress, Madrid, Spam, ami in 1911 
made a report on harelip and deft palate at the International Medical Congress 
at Budapest, Hungary In 1914, he was in charge of the program and contrib- 
utor on the subject of harelip and cleft palate at the Congress of the American 
College of Surgeons at London, England In 1921, he was awaidcd the* Jarvie 
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Gold Medal of the New York State Dental Society, for his contributions to oral 
surgery. 

Dr. Brown’s hospital appointments were as follows; Surgical Staff of St. 
Mary’s Hospital, Milwaukee, Wisconsin; Columbia Hospital, Milwaukee; 
Milwaukee County General Hospital; Wisconsin General Hospital, Madison, 
Wisconsin; Wisconsin Orthopedic Hospital for Children, Madison, Wisconsin. 
Consulting Staff, Milwaukee Children’s Hospital; Honorary Visiting Staff, 
Forsyth Dental Infirmary, Boston, Mass. He was a member of many medical 
and scientific societies, among which were: American College of Surgeons; 
Milwaukee Academy of Medicine; Milwaukee Surgical Society; Interstate 
Postgraduate Medical Association of North America, of which he was President 
1920-21, Presiding Officer and Speaker 1920-1934 inclusive, and Trustee from 
1920 to his death; Honorary Membe/ of the American Society of Plastic and 
Reconstructive Surgery. He was a Founder Member of the American Board 
of Plastic Surgery. 

For many years Dr. Brown held a commission in the Medical Reserve Corps 
of the Army. On entrance of the United States into the World War in 1917, 
he was placed on active duty as a major and was the chief medical e.xaminer in 
Milwaukee for those seeking commissions in the Army Medical Corps. In 
August, 1918, he was called to the office of the Surgeon General, Washington, 
D. C., and placed in charge of the Section of Oral and Plastic Surgery. Among 
other activities he organized the special courses of instruction on oral and plastic 
surgery for medical and dental officers at Camp Greenleaf, Georgia. He was 
also assigned as consultant in oral and plastic surgeiy at Walter Reed Genera! 
Hospital, Washington, D. C. upon inauguration of the service for care of maxillo- 
facial injuries returning from overseas. In March, 1919, he was returned to 
inactive status with the rank of Colonel. He then became commanding officer 
of the 326th Medical Regiment, until his transfer to the auxiliary reserve. 

Dr. Broum’s contributions to the literature were too numerous to be recorded 
in detail, but they culminated in the publication of his book — Surgery of Oral 
and Facial Diseases and Malformations, of which four editions appeared, the 
last in 1938. This book was an accepted standard text book in many medical 
and dental colleges, as well as the Medical Departments of the Army and Navy. 

In 1884 Dr. Brorni married Elizabeth Kathleen Selby Jones, who died several 
years ago. He is survived by a son, Selby V. I. Brown, of Milwaukee, Wiscon- 
sin, born in 1887. 

From the foregoing it is readily seen that Dr. Brown’s contributions have 
helped immeasurably in the advancement of the special surgery to which he 
devoted his life. 


VOLNEY B. Hyslop, M.D. 


May 1949 
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SKIN GRAFTS 

Greeley, Paul W Skla Grafts b irg 
Ctimc North Awicrico, Jeb 1918 p 113 
As iwiiitcd uut by Grcclt> wound closure 
lias bccoiiio dependent upon skin grafting 
procedures burfaco defects irt covered 
ideally bj adjacent tissues, but inan> be 
cause of size ami location must bo cinucd 
bv T properly atlecled graft cosmetic and 
p!i>sical cliancUnslics and degree of com 
plcMty being Liken into consider ition 
bkiri grafts grow on pnictically an^ viibli 
area (iktjosIluhi, bone, pcnchomlrmm fen 
don, fascia fat, muscle or grinulations) not 
contamiiutcd by 1 major \iruicnl infection 
ind uneuiitnilLablo henioirlingc The »im 
plest graft |xxs3iblc, conijxitible with iccept 


able end rchuUs,bhould boused The (Inn 
ner tUoi^r vft, the gre iter an. the eh mc^sof a 
lake ,thc thicker grafts giNc maMnium func 
tioii und cosiuLSis 

\ii clemeiiLir> elassific itioii of free grafts 
and jMxliclc U nw is pri.''Lntcd together w ilh 
the sitesof application of each ami the tech 
me foi tliLir use 

Barker, Donald Earl New Donor Areas in 
Skin Grafting Inn biir^ /J7 -HO, \far 
in IS 

\s observed by Ikirkcr calibrilcd skin 
gnifts ran bu taken w ith the derm itonit from 
the thighs abdomen tiid back in tliin indi 
viduils and, in addition, from the chist in 
till, obi'ic In many eases the suitable areas 
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are destroyed by the burn, and the chest, 
upper back and scapular regions are too ir- 
regular because of wasting of subcutaneous 
tissue, and bony protuberance. By inject- 
ing saline subcutaneously and obliterating 
depressions, grafts can bo taken from these 
irregular areas. The technic used is as 
follows : .An area slightly larger than the 
dermatome is marked off with methylene 
blue. A long needle is used to infiltrate, 
care being taken not to puncture the skin in 
the area marked off (the leaking interferes 
with adhesion of the cement), the cement is 
applied and the graft cut in the usual man- 
ner. Two cases in which the method was 
used are presented. 

Hynes, Wilfred: A Simple Method of 
Estimating Blood Flow with Special 
Reference to the Circulation in Pedicled 
Skin Flaps and Tubes. Bril. J. Blast. 
Surg. 1; 159, Oct. 194S. 

An atropine absorption test which pro- 
vides a simple method for estimating the 
blood supply of a given tissue, both qualita- 
tively and quantitatively, is described by 
Hynes. It gives a measure of the circula- 
tion, that is, both the arterial blood supply 
and the venous blood drainage. It enables 
the ti’ansfcrof skin flaps in the shortest time. 
The previous methods for testing the circu- 
lation of a given area of skin are discussed. 
One twenty-fifth to I'o of a grain of atropine 
is injected into the portion of the flap to be 
tested. The absorption of the atropine is 
indicated b 3 ' tachycardia, changes in the pu- 
pil, and dryness of the mouth. 

Penn, Jack: A Case of Anal Reconstruc- 
tion by Means of Local Skin Flaps. Bril. 

J. Blast. Surg. i: S7, July, 1948. 

Penn describes an operative procedure for 
reconstruction of the anus in a patient who 
had had multiple operations, over a period of 
10 years, for what originally was diagnosed as 
Fissure in Ano. The perianal skin was un- 
healthy, warty and moist; no musculature 
was obvious in the e.'iternal sphincter; the 
canal was rigid and fixed. Pre-operatively 
the patient received succinal sulphathiazole 
for 4 days, and the bowel was washed out on 
the evening and morning prior to operation. 
The operation consisted of excision of ail 
scar tissue. The perianal defect was re- 


paired by use of anterior and posterior V-Y 
advancement flaps. Postoperatively the pa- 
tient was given penicillin and phthalyl 
sulphathiazole. There was no incontinence 
or symptoms after operation. 

Buchan, A. C. : An Unusual Leg Flap. Bril. 

J . Blast. Surg. I: 96, July, 1948. 

A case of a chronic ulcer on the antero- 
lateral surface of the right lower leg asso- 
ciated with arthrodesis of the right knee is 
presented by Buchan. The common cross- 
ing flap type of operation was impossible. .A 
skin flap was prepared on the lower lateral 
surface of the right thigh; the flap wus at- 
tached to the lower medial surface of the left 
leg. At a later time the ulcer and scar tissue 
were excised and the flap detached from the 
right thigh, the left leg being used as carrier, 
and the flap sutured to cover the defect on 
the right ankle. Raw surfaces of the flap 
bed were covered with split skin grafts. Im- 
mobilization was by plaster of pnris casts. 
Following the second cross-leg stage there 
was a minor degree of skin loss at the pro.xi- 
mal corner of the skin flap, and a pressure 
sore developed on the anterior surface of the 
right tibia. Healing was by primary inten- 
tion. The time required for the entire pro- 
cedure covered 13 weeks. 

NOSE AND LIP 

Srlazak, Jan: Repair of Nasal Defects with 
Free Auricular Grafts. Brit. J. Blast. 
Surg. I: 176, Oct. 1948. 

A series of cases of nasal defects repaired 
with free auricular grafts in which the size 
of the defect was larger than those commonly 
recorded, are reported by Szlazak. The 4 
cases are as follows : 

Case 1 . — An alar defect, 1 cm. x 1 cm., was 
corrected by a lobule graft. 

Case 2 . — In a defect of both alae and part 
of the nasal tip, (a) a first graft, 4 cm. x 1.3 
cm., was taken from the right helix just 
below Darwin’s tubercle. The donor area 
was covered by a postauricular flap, (h) 
One month later a graft, 3.8 cm. in length, 
was used, to correct the opposite alar defect. 

Cases . — A graft, 2.5 cm. in length x 1.7 cm. 
in depth, was used to correct an. alar defect 
in a 75-ycar old patient who had had a rodent 
ulcer treated with x-rays for two j'cars. 

Case 4 . — There was loss of the loiver four- 
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fiftlis of the columella and part of the mem 
branous septum \\ Inch, u hen scar tissue was 
excised, left a triangular defect, 1 5 cm 
X 1 cm A grift was taken from the upper 
part of tho right car, and the donor area was 
closed by direct suture 
In all 4 eases the grafts took well 

Brown, James B , and McDowell, Frank. 
Surgical Repair of Cleft Lips Arch 
SuTQ 58 750, June, 1948 
Brown and McDowell regard cleft hp and 
palate os the most common congenital de 
formity that may be surgically corrected 
The incidence of this deformity, alone or m 
combination, is approximately one m every 
CG5 births (The statistical basis for these 
figures is not presented ) 

Two recent advances in the development 
of surgical correction are (1) A new method 
of marking which insures the mostsynunelri 
cal nostrils, and (2) the fornution of a 
smooth full vermilion border in the repaired 
hp 

Until modern times, tho repair of cleft lip 
was grossly unsatisfactory because it left the 
nostril slumped and fbred, and a retracted 
vermilion Iwrdcr of the lip 
In retaining symmetry of the nostrils, the 
slanting columella and displaced rim of the 
narcs must be re aligned The columella is 
moved to the midhiio, and the ala tubulated 
and placed m toward the columella 
The symmetric points arc marked with a 
mechanical drawing pen m 5 per cent incth 
ylciiQ blue The desired points arc then 
established by pulling the two sides of the 
cleft into an overlapping position and adjust 
ing the relationship of tho two sides cor 
rectly 

The columclbr side of a complete deft lip 
IS deficient in the lower border This is cor 
rected by forming a triangular flap of full 
thickness tLosuo from the alar side and fitting 
this to supply the dclicicnt tissue on the 
columdlar side 

The development of technics is discussed 
briefly 

btcondarj opcnitions arc of gruit tnipor 
Uinco and should be done to obtain the maxi 
mum final results Osteoplastic operations 
on tho nose, flaiis rotati li from the lower lip 
and eartikigc trmsplanta to the nose are fre 
qucn(l> indicated 


HAKD 

Morel, Fatlo D , and Tublana, R Bums of 
the Hands (First Part) J de Chirurgie 
8^ 359 1948 

Morel and Tubiana state tliat classification 
of burns of the hand in first, second and third 
degree lesions is of less value than m any 
other region A deep localized burn can be 
less miiiortant tlian an cxtcnsivo second de 
grcc burn, which can be followed by severe 
x'oscuUr reactions or a senous infection, 
leaving a useless retracted hand 
Of the reactions following burns the most 
important is edema Its functional influ 
cnee IS always extremely serious Ldema 
appears in every sort of burn but specially in 
tbo infected ones The tissues are imbued 
with fluid and the circulation becomes in 
suflictent In time fibrinous deposits be 
comeorganued, fixing the deformities Soon 
the lesions reach a definitive state, and 
restoration is almost impossible 
Infection is one of the most common com 
plications of burns If allowed to increase 
It can transform a second degree burn into a 
deep third degree one The granulation tis 
sue IS a factor in retraction and sclerosis 
According to llic seriousness of the burn, 
the spccLiI reaction of every tissue in thn 
liand has been studied b> the authors Thn 
skill of the palm has good resistance but tho 
underlying fascia makes free grafts rather 
insecure The dorsal skin is thin and fnigile 
but free grafts take casilj It is very diifi 
cult to difTercntuitc second and third degree 
burns because there often remain inlands of 
skin with persisting vitality which can bo 
useful points of regeneration 
The tendons arc seldom directly involved 
by the burn To judge the extent of tho 
lesions one must wait for the shedding of 
dead ti&sucs between the 7tb and lOtli da>'s 
If any tendon remains uncovered it must bo 
protected at once by a flap The extensors 
are injured more often than the flexors but 
involvement of the latter has a very serious 
prognosis 

The extrinsic inuseks of the hand act 
through the tendons and being m the fore 
arm, escape direct bums, tho intrinsic mus 
cUs he in the middle of the affected region 
Tlic function of tho hand depends on tho 
balance between both groujis of muscles 
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When one is involved their proper relation is 
lost, and a severe deformity and lack of func- 
tion are unavoidable. The hand assumes 
the shape of a claw, with fixed extension of 
the first phalanges and flexion of the last two. 
In deep dorsal burns retraction can cause 
subluxation of the metacarpophalangeal 
joint. 

Purulent arthritis is a common result of 
burns. But even if the joints are not di- 
reetb’’ involved, they have a strong tendency 
to become rigid. Atrophy of the interossci 
and retraction of the ligaments augment the 
effect so that hyperoxtension of the meta- 
carpophalangeal joints and flexion of the 
interphalangeal joints soon become irredu- 
cible. 

The dorsal vessels being scarce easily be- 
come involved. The volar vessels, which are 
well protected by fascia, will react mildly 
rather than become necrotic. In the fingers 
lesion of the collaterals causes ischemic gan- 
grene. Part of the tip of the finger is lost, 
leaving a thin stump covered by scar tissue. 

Early treatment of burns of the hand with 
wet dressing or with sulfonamide ointment is 
advocated. Surgical revision is undertaken 
as soon as possible, the aim being to elimi- 
nate all dead tissue. Immobilization is in- 
dispensable in overcoming infection and in 
avoiding a crippling position of the fingers. 
If unduly prolonged it might lead to serious 
stiffening of the joints. Morel and Tubiana 
therefore advise immobilization with splints, 
allowing limited motion of the joints during 
the healing period. 

Of the numerous kinds of treatment for 
burns they prefer the pressure dressing. 
The plaster cast with limited mobilization 
of the fingers is reserved for patients requir- 
ing transportation. The use of the Bunj-an 
bag is recommended in infected burns. The 
authors also suggest combining any of these 
procedures according to the period of healing 
and the particular conditions in each case. 
Adoption of a routine treatment is stressed 
in order to insure the best average results. 

Secondary treatment is directed to cover- 
ing the granulating surfaces, and to restrict- 
ing the tendency to delayed healing, with 
retracting scars and impairment of function. 
The use of a graft is recommended as soon as 
a thin layer of epithelium begins to cover the 
borders of the granulating surface. In in- 


fected wounds the authors prefer postage- 
stamp grafts as a type of temporary dressing. 
In clean wounds they use split grafts, es'pe- 
cially in dorsal burns where definitive results 
can be easily attained by this means. When- 
ever a graft does not take or the surface ob- 
tained by fragmentary grafting is not suit- 
able, they recommend excision of the scar 
and recovering the resulting wound with a 
layer of skin of good thickness. 

Ardao, H.: Substitution of the Thumb by 
the Index Finger. (Pulgari zacidn del 
dedo indlce). Bol. d. Sociedad dc 
Cinirgia del Uruguay, J8: 78, 1947. 

Ardao believes that the best solution for 
absence of the thumb, and for very serious 
lesions of the thumb or the thenar I'egion is 
to bring the index finger to the place of the 
missing thumb. There are other solutions 
which are not as good, as the deepening of the 
groove of the first interdigital space for the 
implantation of an osseous thumb with a skin 
cover. The index finger provides a thumb 
with sensitivity and good control. The 
stereognostic sense and the control of the 
finger allow, among other advantages, the 
sensation of anything or any substance that 
could be liarmful to the finger. 

Ardao presents the case of a patient who 
had a very serious old wound of the thenar 
region and a painful and useless thumb. 
The thumb was amputated and the index 
finger, with all its tendons, vessels and 
nerves, was brought to the place of the first 
metacarpal. The second metacarpal was 
sectioned at about the proximity of the head. 
After an uneventful postoperative period the 
result was perfect, as the patient is now re- 
suming her work as a nurse in the hospital. 

-As a further detail the author says that the 
bones were sutured with steel wire resulting 
in good union. 

Pedemonte, P. : The Problem of the Resto- 
ration of the Thumb. (El problems de la 
reparacidn del pulgar.) Bol. d. Sociedad 
de Cirurgia del Uruguay, 18: 80, 1947. 

The wide experience of Pedemonte in 
traumatic surgery of the hand warrants him 
in saying that the quality of the restoration 
of the thumb depends fundamentally on two 
conditions; (1) There must be left some re- 
mains of the first metacarpal joint, and (2) 
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these rcm kins must be articulated at the 
carpometacarpal joint Fortunatelj tlie 
maj inty of cases of amputation of this finger 
meet this condition and complete traumatic 
amputations of the thumb occur \cry sel 
dom t common situation is that section 
{lasses thioiigh half of the pioximal third of 
the first metacirpal and consequently the 
Bigment \Mtl be mobile if a good physio 
therapy treatment is piovidcd m the after 
care Tlie remaining muscles still attached 
to it arc suilicicntly strong as to mobilize the 
finger 111 the correct nay But even if this 
mobile segment is not available restoration 
can be attempted but the iiea thumb \mII be 
just u fixed stop still very useful asamanu.il 
pincer to luandle objects by pressing them 
against it It has to be realized tliat i li ind 
without a thumb is practically useless and 
even a reconstructed thumb is better than 
none Pedemonte describes thicc procc 
durcs to reconstruct a ini*suig thumb (1) 
plialangization (2) transplantationof i finger 
and (3) complete reconstruction of a new 
thumb 

The plialangization attempts to form a 
pinccr by deepening tlic first interdigital 
space The first metacarpal is a mobile part 
of the pmeer winch handles objects by 
pressing them against the fixe 1 part which 
IS the scconl metacarpal Indications for 
this procedure depends ujion the folloning 
conditions (1) tliat the first metacarpal be 
totally prescrxtd or at least half of it (2) 
that the car]X)mctacarpaI joint be mobile 
and (c) that the muscles whicii move the 
first mctac.arpjl be sufiicieiitly pow erful 

The technic for this procedure is easy 
requiring only the transposition of the iiiscr 
tions of tile udduclor poHicis to a higher jiosi 
tion on the first metacarpal The stump is 
of excellent quality, with good sensitivity 
but functionally the pincers provided by it 
arc poor lacking power uid enough ojicinng 
of the jaws Only small objects can be han 
died easily , ami the phaUngization almost 
always requires lengthening of the stump by 
a prosthetic uppluncc 1 he best indie ilion 
would be the lack of the thumb ut the meta 
car{)ophalangt al joint with loss of the four 
fingers Lven then the author believes that 
o much better result could be obtained by 


combining a tubular transplant to the first 
metacarpal with deepening of the third 
mtcrmetacarpal space to provide a fixed 
opposition to tlic moving transplant Ihc 
pincers would be much more useful even if 
the work involved m the reconstruction is 
greater 

Pedemonte is opposed to the transplant 
tion of toes as this technic is not cosy It 
requires great sacrifice on the part of the 
patient because of the lung imniobiliz.ition 
the new finger never has a satisfactory aspect 
and there arc frequent complications kluntg 
the postoperative period \ long time is 
required for the return of sensitivity (one to 
to twai years) which is never complete 
There are often trophic changes and the 
joints have a tendency to stilTcn which in 
the course of time limits the mobility to the 
carjximctactrpal joint 

llie substitution of the index finger by the 
thumb IS a good procedure because it pro 
vidcs a movable finger, with gooil sensitivity 
and w ithout trophic changes The operation 
IS often successful and has the udvuntago of 
being performed m one stage The most im 
pot (ant driw back is that it requires the sac 
rifico of a normal linger to attain the result 
The technic is rather difficult and in many 
eases the lack of skm makes u free graft of 
skin necessary where the index finger was 
taken 

Uefcrniig to the reconstruction of the 
thumb by building a new finger Pedemonte 
endorses tins procedure, liavitig had very 
good icbulls with It Ihc greatest advan 
tago 13 that the tcclinic is extremely easy for 
a plastic surgeon There is a multiplicity 
of stages but all of them arc simple The 
opening of the jaw of the pmeer is quite big 
The (lower is sufficient and restoration docs 
not require the sacrifice of mother finger 
The ospict of (he reconstructed jaw is quite 
good and the results are nlwaiys satisfactory 
in good hands The author does not agree 
with Bunnell regarding the importance of 
the lack of stcrcognostic sensitivity his 
cx|>cricncc shows that tins last factor is only 
of relative value as long os the patients take 
some elementary precautions to avoid 
traunxi 
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INTRODUCTION 


Once m every 770 live births there appears an individual with a cleft (hare) 
lip, a cleft palate or some combination of cleft lip and palate (13) Although not 
so considered in the past, these individuals arc crippled children in the truest 
sense of the word and their care and rehabilitation constitutes a problem of major 
proportions 

It has been taught quite universally that it was necessary to correct cleft lip 
and palate defects by surgery at as earb' an ago as the infant could tolerate the 
operation The reasons given for such intervention have been (I) the desiribility 
of separatmg the nose and mouth cavities m order that the child might develop 
normal breathmg habits, (2) the prevention of the return of food through the noao 
and the promotion of easier feeding, (3) the establishment of normal physiological 
aeration of the nose in order to assure development and to mimmijse middle ear 
infection and (4) improvement of the appearance of the face 
In a proportion of these cases, all or most of the objectives enumerated abov p 
have been attained at the time of the operation but tliere has been a discourag* 
mgly large number m which the result at puberty has been far from satisfactory 
from either a cosmetic or a functional point of view 
In addition to being subjected to multiple operations for the purpose of keeping 
the defect closed, these grow ing mdividunls liave suffered added handicaps in the 
form of speech inadequacies, various nasal, oral and pharyngeal disturbance*, 
badly deranged teeth and physiognomies that became steadily more repulsive 
as they approached adulthood As a result they had a tendency to exhibit striking 
similarities in their psychological responses and frequently came to be looked 
upon as maladjusted or even mentally deficient persons Their demand for re- 
liabiiitation lias brought a lealization of the magnitude of the problem and this 
m turn has begun to bring under scnitmy the methods that have previously been 
employed in their management 

During the past twenty-five years a great deal of research has been directed 
toward the growing child and a considerable pvrt of this work has concerned 
Itself with head and face growth The development of the cranium and face luave 
been studied in large samples of various populations by the methods of phj*ical 
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anthropology. These have been largely of a cross sectional or averaging nature, 
controlled by the usual statistical measures (16), In a similar manner, the denti- 
tion has been studied by the measurement of plaster casts of the dental arches. 
iNIore recently (1930) a method was developed which afforded a more exact means 
of appraising growth of the individual. This method was cephalometric roent- 
genology (1), which made possible the measurement of the growing head from 
x-ray films with all of the accuracy formerly possible only in direct bone measure- 
ments. The apparatus peimitted an identical positioning of the same individual 
over any interval of time so that the serial roentgenograms were strictly com- 
parable to each other. 

The growth patterns of numbers of growing children from twenty minutes after 
birth until fifteen years have already been accumulated (3) and other series upon 
which obseiwations were started at older ages extend to the twenty-fifth year (1). 
In addition to these studies of the average child, others have been directed at 
children with various congenital deformities of the cranium and face (-1). Until 
recently these researches have been of only academic interest to the practitioners 
of medicine and dentistry. 

The x-ray method referred to yields e.xact information on the direction and 
magnitude of growth but is of course inscrutable as to where such growth occurs. 
For a study of the sites of growth a different method has been necessary. It con- 
sists of feeding or injecting a vital stain for which only growing bone has an 
affinity and it has been applied to animals including the monkey, whose growth 
pattern is very siraiilar to that of man (10, 11, 12, 14). From the findings derived 
from the employment of these two methods the knowledge of the mode of growth 
of the head has been quite completely worked out and can now be applied to 
clinical problems such as the one here considered. 

THE GROATOH OF THE HUJIAN HEAD 

The studies referred to in the introduction have yielded the following picture 
of the normal growth processes of the cranium and face. 

The brain-case, after recovery from birth-molding (within three days follow- 
ing normal delivery on the average) assumes its typal pattern. This is thought 
to be determined by the size and form of the brain. Extension of the margins of 
the vault-bones continues until the fontanelles are closed and the sutures are 
established. In the base of the cranium there are certain synchondroses (spheno- 
occipital, sphenoethmoidal, jugular, and others) which remain almost to adult- 
hood and slowly increase the dimensions of this area by cartilage proliferation. 
Both sutures and cartilaginous junctions grow slowly postnatally, the cranium, 
being relatively large at birth. 

In the face itself there is generalized growth on almost all surfaces of all bones 
until about the fifth year. After this, surface growth tends to disappear or be- 
come so slight that it is not discernible by any method except microscopy. Certain 
specific sites of growth remain, however. These have been very active from the 
beginning and they continue at a high rate of activity almost to the completion 
of growth. For the purposes of this paper only a few of the major sites will be 
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considered, viz, the frontonasal suture, the z 3 'gomatico-ma\illury suture, the 
pterygomaxillary suture and the head of the mandibulni condyle (0, 7, 8, 9, lo) 
It u ill be noted that all of these except tlic last constitute junctions made hi the 
maxilla uilh various supporting bonca These are the sites at which a \ital dje, 
such as Alizarine Red ‘S’, is alw ays found in the expei imental animal 
When the disposition of tiie dye at the above named sites is studied (Fig 1), 
it is readily appaicnt that it is always located on the maxillary side of the suture, 
indicating tliat it is this bone tliat is responsible for most of the giow th ch mge-j 
Thus, upward growth occurs at tho maxillo frontal junction, backwaid giowth 
at the pterjgo-maxillary junction and upwaid and backwaid growth at tlie 
zjgomatico maxillao' junction Combined, these lead toa downward and foi ward 
positioning of the face 



Tut ISM INWIUSTkOH fUS UOTt tOWXOIJU, 

IKKUlftU 

Fig 1 CnowTii Sites the Face 

The serial roentgenograpluc study of individuals duimg the growth period 
reveals tliat the contributions made bv these sites aie so Inmioniousb’ integrated 
that the total pattern remains remarkably stable from birtli to adulthood The 
floor of the nose, tho occlusal level of the teeth, and the various frontal planes 
maintain parallelism as age progresses and the angular relations between tliem 
remain constant (3) 

Ihe mandible, although an independent bone, sliows a similar ordcihne>*s in 
Its giowth and a similar integration with that of the middle face Its most im- 
portant growth center is tlio superior, posterior suiface of the condvlar process 
which, by cartilage proliferation similai to that of an cpiphvsis, caus?s a down- 
ward and forward positioning of the entire bone Agun, this giowth is so inte- 
grated with Hut of tho middle hue that the lower inaiulibular bonier descends 
m a parallel manner and nnmtams a constant nngular relation to stable planer 
of reference m the cranium Ihus the total fate may be \ lewcd as a mo-aic, each 
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part of which enlarges during growth in just the proper direction and amount to 
maintain the stability of the whole (2, 5, 15). 

What is of equal if not greater interest to the clinician is the fact that con- 
genital deformities behave in an identical manner. Longitudinal studies of chil- 
dren e.xhibiting such defects reveal the same tendency toward stability of the 
pattern. These aberrations have their inception during the early embryonic 
period of intra-uterine life and are probably of short duration. Once recovery has 
occurred, however, the various parts pursue their now relatively normal paths 
and grow at normal rates. The original distortion or disproportion remains but 
it becomes no wome unless a specific growth or adjustment site has been per- 
menantly affected. This is most readily demonstrated in cases where one of the 
synchondroses of the cranial base is obliterated or where the cartilage at the 
head of the mandibular condyle has been temporarily affected. 

Only in the case of the mandibular condyle has it been possible to demonstrate 
e.\perimentally the effects of interference with a specific growth site. The pro- 
liferative activity of this area is subject to damage by a variety of agents. Injury 
resulting from falls or blows, middle-ear infections, arthritis, surgery, or other 
traumatic agents all may be factors. The resulting deformity is most striking. 
Growth in the ramus of the mandible is arrested immediately and the bone can 
no longer keep pace with the development of the middle face. It falls steadily 
behind and develops a typical form that is characterized by a marked antegonial 
notch and a bending do^vn of the body. The deformity is progressive until growth 
ceases. 

A comparison of operated and non-operated patients with clefts of lip and 
palate points strongly to the possibility that something of a similar nature occurs 
in the maxillary area as a result of surgical interference. The degree of the de- 
formity seems to depend upon the extent of the surgery and the time at which 
it is performed. Such surgery involves one of the chief areas of growth and adjust- 
ment of the middle face and if it results in even a diminution of the circulation 
to the parts it imposes a handicap that will never be entirely overcome. 

As has been pointed out, the tuberosity of the maxilla, growing backward 
against the pterygoid process, a fixed base, is the agent responsible for the for- 
ward development of the middle face. Postnatal growth at this site is in an 
amount equal to the anteroposterior dimensions of three molar teeth. An equal 
amount of growth occurs in the palate at the transverse suture. The rich blood 
supply necessary for this prolific growth is derived principally from the posterior 
palatine vessels. One has only to examine a few cases in which multiple opera- 
tions have been performed in this area and note the dense, unyielding nature of 
the resulting sear to realize the insurmountable handicap that has been imposed 
by surgery. 

What has been said thus far pertains to the cleft palate and it will be noted that 
growth arrests in the vicinity of the maxillary tuberosity, whether due to surgery 
or other causes, result in a failure of the middle face to move forward at the same 
rate as the rest of the face. In short, it amounts to a failure in positioning. 

The cleft lip is a problem of a different sort. In this defect the continuity of 
the labial and buccal musculature is broken but since the principal attachment 
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of the muscle mass i& on the maxilla there is no efTect on the positioning of the 

bone These defects influence only form 

The dental arches and alveolar processes are normally molded around the 
tongue by the action of the buccinator and lip muscle® and the interpla> of force® 
beU^een them determines their size and form Any breik m the re®trainmg ac- 
tion of the lips or cheelca permits the tongue to expand the dental segments Not 
infrequently a child bom with a cleft hp will exhibit a maxillary arch sufficiently 
wide to fall completely outside that of the mandible The chief objective of cleft 
hp suigery should be the establishment of normal relationships between the 
tongue and the lips m order that tlie dental and alveolar arches may be mold=‘d 
into their correct fonns To accomplish tins, certain principles of development 
and growth must be kept in mind 

Embryological processes are strikingly similar regardles® of the part or organ 
that IS forming First the analage appears, composed largely of undilTerentiated 
cells Then histodifferentiation occur® with its cellular changes and this is fol 
lowed by the delineation of form Immediately thereafter growth or enlargement 
commences 

It should be remembered that all parts arc not initiated simultaneously In 
the head region the bram is the firut part to be differentiated and it goes through 
Its various stages and begins its growth before there is any indication of other 
parts 1 hese appear one after the other and cacli goes through the various stage® 
mentioned above Thus there is ovcrUpping of stages, one part beginning its 
growth before another has even been initiated When an interruption occurs it 
affects all processes taking place at tliat instant 

In the case of tlie cleft bp the only failure m \y be that of nonunion between the 
globular process and the adjacent lateral nasal proce®3 and the cau®’> might be 
operating for a very short period of time Events occurring cither before or after 
would not be affected and tlic globular process would be endowed with all of its 
normal potentialities, viz, the differentiation of teeth, muscle and epithelium 
True, it would not have a nonnal appearance smee it had not been influenced by 
the rcstrainmg forces of adjacent parts but itshoiild be viewed as a part endowed 
with the potcntuhties of normal growth and normal form 

APPLICATION OF RESEARCH FINDINGS AND MCTlIODS TO SURGERY OF THE CLEFT 
PALATE AND LIP 

If conclusions based on the above mvcslitations are valid they irapo*e certain 
conditions on surgical procedures involved in cleft pal ite and cleft lip correction 
Tliey strongly suggest tliat there must be no unwarranted trauma to soft tisaues 
and no mterference with its blood supply Auy fractunng of bone or stripping of 
pcnostcum in the effort to gam approximation is to be avoided if pennaneut 
damage to grow th sites is not to result 

Tor the past five years one of the authors has followed these precepts as closely 
as possible m the li indling of a sample of 13 19 cases ind although no pretense is 
nuulc that ill problems have been solved the results arc encouraging enough to 
warrant this report 

In order to follow Iho growth progress of the children involved m this study, 
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cephalometric x-rays, head plates, plaster models and photos were the m«in 
methods of record. Cephalometric studies were made with the head oriented in 
such a position that the axial ray passed through the e.xtemal auditory meati. 
Tracings were made of the films and certain anatomical points of reference were 
employed for the determination of planes and angles that were used in comparison 
with normal controls. Fig. 2 represents a tracing of a well developed facial skele- 
ton of a 12 year old male and indicates some of the points, planes and angles 
employed in the study. 



Fig. 2. Tracing of cephalometric study of a 12 year old male whose general measurements 
are within normal limits. P. 0. The Frankfort horizontal plane. N. Po. The facial 
plane. N. S. Po. The angle of convexity or concavity measured (-1- or — ) by its amount 
of deviation from the straight line N-Po. M. P.-P. O. The mandibular plane angle. 

The Frankfort horizontal plane (P — O) is one used generally by the 
physical anthropologist to relate cranial and facial stmctures. It represents a 
plane that travels through the two porion points and the lowest point of the 
rim of the left orbit. The facial plane (N — Po) is a frontal plane which 
travels through nasion and is tangent to the bony chin at pogonion. The angle 
made by this plane and the Frankfort horizontal is taken as a measure of the 
relation of face to cranium, i.e., whether retrusive or protmsive. The angle of 
convexity (N — A — Po) is constructed by connecting nasion and pogonion 
withA (the most recessive point below the anterior nasal spine). This angle is 
a measure of the degree of forward development of the maxillary base. M- P- 
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(mandibular plane) is constmcted as a tangent to the Io\ver border of the mandible 
near the angle and at the crosa-scctxon of the symphysis The mandibular plane 
angle is the angle formed by this plane Avith the Franltfort horizontal 
Figure 3 represents the tracing of a 19 year old male, bom with a unilateral 
cleft of lip and palate Closure of the hp had been done at 19 mouths of age and 
closure of the palate at 12 years of age The soft tissue damage to the nose at the 
time of the closure of the lip is evident in the tracing Although the growth of 
the middle face has been retarded to only a moderate degree, the normal mandible 
appears protrusive by comparison This results m the concavity iii the facial 



angle that has often been described as the chbsical facial expression of a person 
with a cleft of the hp and palate It must be credited to the growth interference 
mduced by too much or improperly tuned surgery 
Figure 4 represents the tracings of an 11 year old boy whose palate was clo',ed 
at 15 months and hp at two years In this case there was an extreme mandibular 
growth arrest which tended to mask the maxillary arrest producing a fairly 
passable soft tissue profile Overlying tissues soften the harsh bony angulation 
that would otherwise be evident with such an extreme mandibular plane angle 
The case presenting the greatest damage to growth centers ever cncounteretl 


changes that may be 

'"'^h^efombmfddefi- 
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m our clinic js shown in Figure 5 *lhis female, aged 23, was born with a um 
lateral cleft lip and palate She was subjected to an operation on eithei her lip 
or palate or both, every year for the first 14 >earb of her life Her surgeon do 
scribed the final result as satisfactory because the hp was mtact and the palate 
closed But the patient has a very natural ind strong desire to look normal’ 
Her wide free way space limits tJie amount of building up that can be done with 



a prosthetic appliance She exhibits phenomenal adaptation of the defonned 
structures which enables her to speak well The ahabihtation of this cisc will 
necessitate orthodontia, surgery and prosthetic restoration 
The next three cases arc inserted here to indicate the muisurcs that arc ncccs 
8.iry when the attempt is niadeatnhabjJitation of individuals who luvesutTered 
growth arrests 

Figure 6 illustrates a patient who Iiad been opt rated at an early age for elo&ure 
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of a bilateral cleft. The philtrum was used as a columella with the result that 
there was too much tissue in the inferior border of the nasal septum. The result- 
jng tonsioo inhibited the development of the maxilla and in order to give her a 
passable profile (Fig. /) it was necessaiy to free the lip and insert a prosthetic 
appliance over her own teeth. This yielded the result shoum in Figure 8. 



Fig. 7. The anteroposterior dimension of the maxilla has been increased by placing a 
prosthesis over the existing denti tion . Although a passable cosmetic result is obtained it is 
felt that the basic surgical principles were violated by too much surgery at too early an age 
resulting in retardation of growth throughout the middle third of the face. 


In Figure 9 the tracings of a 16 year old male indicate the results of smgical 
closure of a unilateral cleft of the palate at 15 months of age and of the lip at 3 
years. The benefits that could have been gained by first closing the lip and per- 
mitting it to act as a molding agent have been overlooked. This tracing was made 
after extensive orthodontic treatment and after the insertion of a prosthetic 
appliance designed to increase the anterior-posterior dimension of the maxilla. 
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The tracings reveal that o\ cn \\ ith tlie centr il mcisor of the appliance overriding 
tlie lower central incisors., the maxilla cannot be brouglit forw ird enough to gi\ e 
a good cosmetic rcs-ult 

Figure 10 shows the tooth arrangement of an 18 jcii old mile who was bom 
with a bilateral cleft of the hp and palate An early icpair was made of the lip 
only The prcmaxilla with its contained four anteiior teeth is completclj free 
from attachment w ith the maxilla Figure 11 shows the teeth of this same p itienc 
eighteen months latei The premaxilla and teeth ha\e btcu rcpoaitionwl solely 
bj orthodontic methods The left lateral incisor is attached to the permanent 



Tio 8 The final result gained b> eurgic d mobilizatiuu of tho hp and the insertion of n 
prosthetic appliance o\cr tlic imturd denture • 

ret lining appliance flic original tooth m this area was litcra!I> moted out of 
its retaining bone by the orthodontia rti>ositioning An extn tooth on tho nglit 
side between the cuspid and lattnl incisor was placed to maintain contour and 
establish a continuous dental irch 1 his case •'hows a good cosmetic result coupled 
with good functional relationship between the upper and lower jaw with ilraost 
a complete natural complemtnt of teeth Tlie prem ixill i is still freely mo\abIe 
1 he point to bo noted h that additional sun;crj might hav e gi\ cn tins p itient a 
bt iblo pi*oma\ilIa but onl> at the expense of a failure of de\ elopmcnl of the middle 
third of the face 




Fig. 13. Cephalometric tracings of a 19 year old female showing the minimal growth in- 
terference following inadequate sugery for closure of a unilateral cleft of lip and palate. 
The palate and lip were operated upon when the patient was 16 months of age but the palate 
opened throughout its entire length shortly thereafter. The lip was closed by skin and 
mucous membrane only, there being no evidence of muscle across the cleft. It is assumed 
that the surgery was so inadequate that there was only slight interference with the maxilla 
as shown by the facial angle which is a —5°. 



Fig. M. The cephalometric tracings of a 4 year old male who had an extremeb’ wide 
bilateral cleft of the lip and palate. There was little evidence of a columella or phiUrum 
on initial e-xamination. The lip was closed in two stages and the palate by apposition oi 


^°^Thi?child'now°xhibits a growth pattern within normal limits except for the eonve.vity 
of the facial angle due to a prominent and anteriorly displaced prema.xilla. This case is 
shown to emphasize the fact that growth was not distrubed by the surgery, the amerna 
displacement of the premaxilia was corrected subsequently by orthodontia. 
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The tracings reveal that even with the central incisor of the applann; - 
. the loner central incisors, the raaxilU cannot be brought fonrard eijli 
a good cosmetic lesult 

Figuie 10 shows the tooth arrangement of an 18 >ear old male win 
with a bilateral cleft of the lip and palate An early rep nr was nui ^ 
only Tile premaxilla with its contained four anterior teeth is 
from attachment w ith the maxilla Figure 11 shows the teeth of thk 
eighteen months later The piemaMlIa and teeth have been rciKHn*^' 
by orthodontic methods The left lateral incisor is attached to the^pA^^ 



retaining appliance llie oiiginil tooth in this arei was hterally 
Its retaining bone by tlic orlhodoutia icpobitionmg An extra tooth 
side between the cuspid and lateral incisor was placet! to maintaia 
establish v continuous dcntAil irch 1 his caseshows a gootl cosmetic rg. 
with good functional relationship between the upper and louerja^ 
a complete natural complement of teeth The promavlla i» still he,! '*'* ^ 
The point to be noted is that addition i! surgery' might have ^ 

5>tablo prcraaNilla but onij at tiie expense of a failure of dev elopoicni/^ ~ 
third of tile face ^ 




Fiq. 9. The tracing of this 16 year old male reveals the results of closure of a unilateral 
cleft of the palate at 15 months of age and the lip at 3 years of age. The benefits that could 
have been gained by closing the lip first and permitting it to act as a molding agent have 
been overlooked. 

This tracing was made after e-xtensive orthodontic treatment and after the insertion of a 
prosthetic appliance designed to increase the anteroposterior dimensions of the maxilla. 
The tracing shows that oven with the central incisor of the prosthesis overriding the lower 
central incisors the desired facial configuration is not attained. 
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Fig. 13. Cephalometric tracings of a 19 year old female showing the minimal growth in- 
terference foiew/ng in^d€<niiite stigery for closure of a unilateral cleft of lip and palate, 
ihe pala^ and lip were operated upon when the patient was 16 months of age but the palate 
opened throi^hout its entire length shortly thereafter. The lip was closed by skin and 
mucous membrane only, there being no evidence of muscle across the cleft. It is assumed 
that the surgery was so inadec^uate that there was only slight interference with the maxilla 
as shown by the facial angle which is a —5®. 



Fig. 14. The cephalometric tracings of a 4 year old male who had an extremely wiA 
bilateral cleft of the lip and palate. There was little evidence of a columella or phjltrum 
on initial examination. The lip was closed in two stages and the palate by apposition of 

®°^Ufs^cwfd now”exhibit3 a growth pattern within normal limits except.for tte convMit/ 
of the facial angle due to a prominent and anteriorly displaced premaxilla. This case is 
sL.™ to empSe the fact that growth was not distrubed by the sygery . The anterior 
displacement of the premaxilla was corrected sufasequentfy by ortbodont la . 
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Figure 12 portrays the result of hp surgery alone This individual was sub- 
jected to closure of a bilateral cleft Iip m one stage Ceplialometnc tracings re 
vealed a mandible normal m form and si 2 e but a maxilla inhibited in its antero- 
posterior growth 

In contrast to the previous three coses Figure 13 represents the tracmg of a 
19 year old female She was bom with a unilateral cleft of the Iip and palate both 



Flo 15 Case B K at2»eek0ofage Tito prcmaxillaiadispiaceil anteriorly and to the 
Icit 

of i\hich ivere repaired at IG mouths The hp i\as intact over the area of the 
cleft but the ti&sues \serc very thin because of inodequate apposition of muscle 
tissue The palate showed little efTcct of the surgerj' except a scar along the edges 
of the cleft which was still open There was some evidence of fiulure of growth m 
the region of the antenor maxillao spme but this was not marked It was as- 
sumed that tlio surgery in this case had been so inadequate that it had not inter- 
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fered with the subsequent growth of the maxilla itself nor with that of the over- 
lying soft tissues. 

^he following three cases indicate the possibilities of long term results when 
conservative measures are employed in the surgical management of cleft lip. 



Fig. 16. The left side of the defect closed first. After 4 months the left nostril is in fair 
position with the prema.villa appro.iciraating the ma.xiilary ridge on the left side. The lip 
has actually forced the premaxilla further out of line on the right side. 

Figure 14 shows the tracings of a 4 year old male. This child had an extremely 
wide bilateral cleft of lip and palate. The lip was closed in two stages in order 
not to interfere with bone growth. At the time of the first operation there was 
little gross evidence of a philtrum or columella. The soft tissue closure in stages 
avoids much of the interference with bone growth. If the space between the 
cuspid and lateral incisors were closed, this child’s general configuration could 
be within normal limits. However, if this space were to be forcefully closed, even 
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at this late date, additional damage to growth centers would result Thi:> space 
can easily be closed by ortliodontic means, but even this must be carried out by 
one who is aware of the damage that can be done in tins area by excess^ e origi- 
nal movement 



Figure 15 shows the condition of pitient B K when fii>>t seen at 2 weeks of 
age The ckfU were unusually wide and the prcmuMlla was markedly displaced 
anteriorly. The left bide of the defect was closed first Figure 10 shows tlie child 
1 months later and it w ill be noted that the prem ixilla w as further out of position 
on the uuoperated side tlian was the case ongm illy irowe\er, Uio floor of the 
nostril on the operated side is at approunmlcly its normal Ie\cl Tlio right side 
Was operated and the cleft closeil sliortly after thio photograph was taken 
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Figure 17 shows the patient at 3 years of age and it will be noted that the nose 
and lip are symmetrical and the facial pattern seems quite normal. The teeth 
in the pi'emaxilla have erupted to a normal level, permitting functional occlusion 
with the mandible and although the premaxilla is still completely detached it is 
in good relation to the two maxillae. 

At no time during the surgical procedure was bone cut, fractured, or “molded”. 
The contouring was accomplished by the lip tension that was created. The soft 
tissues were handled with the greatest care. Skin hooks (Fig. 18) were used 



Fig. is. Demonstrating the use of “skin hooks” to retract tissue in the second stage 
repair of bilateral cleft of the lip. No clamps or ties are used that might interfere with 
subsequent blood supply and eventual bone grow th 

rather than hemostats and no clamps of any type were employed that might 
damage the blood supply. The movement of the premaxilla was slow in this case 
but the distance it had to be moved was greater than usual. 

In contrast to this is the case showm in Figure 19. This baby presented with a 
complete bilateral cleft of the lip and palate, with considerable tissue in the 
philtrum but with little demonstrable columella. 

The total time elapsed between the photos represented in Figures 19 and 20 
was 70 days. This child showed the fastest movement of the soft tissues and the 
premaxilla that has been seen in our clinic. The photo in Figure 20 was taken 
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two weeks after his second operation and already there had been much fading of 
the scar and improvement of the mucous membrane line. 

This two-stage procedure demonstrates that closure can bo effected without 
fracturing the maxilla or prcmaxilla and without “molding” or otherwise forcing 
tissue into position. The use of wires or retaining appliances cannot be condoned 
because their use violates anatomical and physiological principles. 
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maintained and an immediate satisfactoiy cosmetic result achieved he has consid- 
ered his work ended. 

the child approached school age its speech deviations were apt to become 
noticeable and the services of a speech teacher would be sought. This individual 
usually attempted to adapt the speech mechanism to deformed anatomy but in 
a number of cases the deformity proved too great and an orthodontist would be 
called to attempt correction of the mouth parts. This worker found such cases 
all but hopeless and, after weary years of effort, would watch his result collapse 



Fig. 20. Infant D. G. 70 days after photo shown in Fig. 19. This child’s lip was closed in 
2 stages. Photo taken 2 weeks after the second operation The rapid movement of the 
preraaxilla into a fairly normal position was unusually rapid as compared with other similar 
cases. The scar can be e.\pected to improve. No “molding”, frapturing or forcing of bone 
was done at any time. 

almost over night unless some permanent form of retaining device were worn. 
The wearing of such a device usually meant a breaking down of the teeth at the 
areas of retention which in turn meant extensive and expensive restorative 
dental work. .^Jl else failing, the prosthodontist came into the picture to con- 
struct an appliance that would, in some small measure, compensate for the 
deficiencies of the previous types of management. 

Our concept of cooperation of specialists is one embodying all the above serv- 
ices plus those of the anesthetist and pediatrician but all operating as a group, 
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carrying o\it proccdmcs only after all mcmherb of tlie team concerned with the 
child’s wclfaie are aware of and approve of the fiteps to be taken 
There have been some notewortlo e\Lcption» to this gtneial pattern of dis- 
jointed services, uicidcnls wheic surgeon ind prosthodontist, singeon and ortho 
dontist have worked harmoniously together, but c\eii under these conditions 
the successful end results have been discouragmgiy few Ihe pitient, all too 
frequently, had need for psythiatric care before he rcatlied adulthood because 
of Ins awareness of his glaring inadequacies 
Of recent date there have been signs of a dawning leiiization that better 
care could be gi\en tins t>po of piticnl undei a system of lntcrprofes^lOIlal co 
operation Vanous centers ha^ e sprung up whcic the attempt has been nude to 
bring the special skills of the several specialties together and focus them on the 
mdivjdual patient In some cases the moving spirit has been the surgeon, m 
some the orthodontist, in some the prostliodontist and m some the speech ther i 
pist, but all have stressed tfic necessity of cooperation This lepoit is based on 
five years experience m such a centci, one where .all specialties contiibiilo to the 
final lesult 

But the cooperative approacli to the piolilcm is not of itself the final answer 
although It IS a long step foiwaid The most skillful appluation of present diy 
methods, legirdlesa of how admiiustcad, still leaves too much to bo desired 
m the aveiage final result Mctliods of Uie future must be based on different 
concepts than tliosc that have governed this work m the past Procedures must 
rest on a more solid foundation tli in llic subj< ctiv c judgments of single chncians 
Only intensive research will mdic.Ue the nature of impiovcmcnts to be made 
Because of the nature of the piobicm it will be nece'.s.iry to observe and inter- 
pret results over a period of years rortunately, a considerable iinount of such 
research h.is already been done and waits only to be applied 

CONCLUSION 

Ihc evidence is already at hand that suq;ciy c.m and does inhibit normal 
growtli This interference is diicctly proportional to the amount of mjurv to 
growth centers and to diminution of blood supply to the parts concerned Other 
evidence is available to show that congcnit illy deformed parts, unless perma- 
nently damaged, grow at normal rates Tlicsc two findings alone should cause us 
to examine our concepts and procedures very carcfullj Together they indicite 
that surgery poorly executed or poorlj timed, c.m do more damage than good m 
the long run 
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BLOOD LOSS m INFi\NT CLEFT LIP AND CLEFT PALATE SURGERY 


HEED 0 DINGMAN, D D S , M D , O LEE RICKER, D D S , M S and 
VIVIAN JOB, Pii D. 

From the Department of Oral Surgery, Untierxtly Hospital, Unticrsity of Michigan, 
Ann Arbor, Michigan 

Numerous authorities have estimated that blood loss of 20% of the total cir- 
culating volume predisposes to surgical shock during the course of surgery or in 
the immediate postoperative period if replacement therapy is not instituted 
Lesser losses, even though they do not approach the shock, producing levels, un- 
doubtedly influence the postoperative course both fiom the standpoint of general 
recovery and healing of the operative site The preoperative estimation of 
possible blood loss a^d the actual evaluation of the loss during the course of 
surgery influence the judgment of the surgeon regarding the immediate and late 
leplacement of lost blood volume. It may be assumed then tiiat methods for the 
conservation and replacement of blood volume contribute directly to better surg- 
ical end lesults 

Table 1 dcmonstratca the extreme signtflcance of losses of small amounts of 
blood m infant patients Blood volume loss approaching dangerous or shock 
levels may be unnoticed unless carefully measured or estimated 
For many years tlie authors have cmpintally used \asoconfetrictor!> m an at- 
tempt to dimmish the loss of blood diiniig operative procedures on cleft lip and 
cleft palate patients A method « as devised and is presented here to demonstrate 
the advisability of this procedure 

Average blood loss m various types of surgical procedures has been reported 
by other observers (1, 2, 3) Ihesc studies have made surgeons generally more 
conscious of blood loss and ha\e helped rationalize replacement therapy 
Operative blood loss m a senes of infant patients ^\lth congenital cleft hp and 
cleft palate defoimitios uas studied iii .in attempt to determine the average 
percentage of tot il circulating volume loss One gioup was operated after local 
infiltration of tissues m the operative irca with piocaine containing a vasocon- 
strictor drug A control group was opcratwl without the use of the local anes- 
thetic Nasoconstnclmg drugs The quantity of the vasoconstrictor was intended 
to bo kept .IS small as would permit evaluation of the dnig All cists in which the 
vasoconstrictor was used were injected with a solution prepared at the operating 
Uibleby the addition of 1.5 drops of 1 '1000 solution of epinephrine delivered from 
a 23 gauge needle into 100 cc of 1 5% procaine This gave an estimated dilution 
of cpiucpUrme m procaine of 1 '.285,000 V i>cnod of 10 minutes w.is pemutted to 
elapse after injecting before beginning surgery 
Ihe following usual standard methoils of hcmorrliago control were cmplo>c'd 
in all cases digital pressure, Blur lip clamps, hcmostals applied to evident 
bleeders, and epinephrine soaked g iiizc packs as indicated 
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Estimated blood volumes were determined after the method of Robinow and 
Hamilton (5). A standard of 90 cc. of blood per kilogram of body weight was 
chosen in order to allow comparison between all groups studied. It is recognized 
that the infant group probably has a slightly higher blood volume than this 
while the “toddler’’ group may have a slightly lower volume. This gives the ad- 
vantage to the group most needing it. 

The blood loss was evaluated after the method of Gatch and Little (4) with 
modifications. All soiled sponges were placed in a bottle of distilled water, and 

TABLE 1 


Relationship of blood loss to total blood volume* 


WEIGHT 

TOTAL BLOOD VOLUME 

100 cc. LOSS 

lbs 

CC. 

% 

10 

450 

22.0 

20 

890 

11.0 

40 

1,600 

6.2 

SO 

2,825 

3.6 

140 

5,000 

2.0 

200 

7,000 

1.4 


* This chart is from Coller, F. A., Crook, C. E., and lob, Vivian: Blood Loss in Surgical 
Operations. J. A. M. A. 126: 1-5, (Sept. 2) 1944 who further credited Robinow and Hamilton 
(Blood Volume and Extracellular Fluid Volume of Infants and Children: Studies with 
Improved Dye Micromethod for Determination of Blood Volume, Am. J. Dis. Child. 60: 827 
(Oct.) 1940andGibson, J.G.,2ndandEvans, K.A., Jr.: Clinical Studies of BloodVolurae: 
Relation of Plasma and Total Blood Volume toVenousPressure,Blood Velocity Rate, Phys- 
ical Measurements, Age and Sex in Ninety Normal Humans. J. Clin. Investigation 16:317. 
1937. 


TABLE 2 

Relationship of vasoconstricting agent to total solution volume 
Parts of Constricting Agent — epinephrine 1 :1000 

Drops from 23 gauge needle 
75 drops per 100 cc = 1/57,000 
■' 60 drops per 100 cc = 1/72,000 

15 drops per 100 cc = 1/285,000 


all suction fluid and washings from instruments and gloves were saved. The use of 
a sterile water proof draw sheet over the patient that could be washed after 
operation obviated the difficulties of extracting blood from soiled linen. The 
hemoglobin of the total washings was converted to oxyhemoglobin after suitable 
dilution and read in the photoelectric colorimeter after the method of Evelyn (3). 
The hemoglobin content was estimated from the standard curve and compared 
with the hemoglobin content of the patient’s blood withdrawn before operation. 

The accuracy of this method (3) is known to be approximately 95 to 99 per- 
cent in cases with larger blood losses but it is felt that with the small quantities 
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handled, greater care at tiie operating table and with no linen involved, the 
results should be at least within the same accuracy range if not somewhat 
better 

The patients m this senes were considered good operative risks They were 

TABLn 3 


CUfi hp — operalit« blood lost 


OFEIATIOV 

1 

^0 Of 1 
CASES 1 

1 

AMT 

LOCAL 1 
AVESTa I 
GOLUTtON* 

AV 

WCICUt 

AS OFEK 
TIME 

AV EST 
ClIrULAT 
ISC ! 

liUloo to 

AV EST 
BLOOD 1 
LOSS 

At T. or 

TOTAL 
tOL LOST 



« 

Af 

AIM 

« 


« 

Cheilorihaphy ' 








Unilateral incomplete 

3 

None 

72 j 

6S 

64S : 

30 4 

4 6 

Cleft Lip 

6 

6 0 

1 

68 

378 

16 0 

4 2 

Cheilorrhaphy 

j 







Unilateral complete 

1 2 

1 None 

3 5 I 

77 

315 

23 0 

7 3 

Cleft Lip 

1 4 

i 

4 0 

3 2 1 

65 

2SS 

7 0 

2 7 

Chcilorrhaphi 

1 



■■ 


m 


Bilateral complete 

1 ^ 

1 None 

4 4 





Cleft Lip 1 

1 3 

; 65 







•Local anesthetic— 1 5% proenmo with I 2h5 000 epmephrme 


T VBLL 4 

CUfl palate — opcrat$ie blood lost 


bfEKATtOS 

so or 

EUSTS 

AWT 
LOCAL 
AAESr • 
SOL 

1 AV 

1 MIJCUJ 

AV orca 1 

AV EST 
BLOOD 
VOL 

AV EST 

I BLOOD 
LOSS 

AV *7, or 

TOTAL 
' BLOOD 
LOST 



« 

Itm 

mm 

({ 



Palalorrhaph) 

4 

! None 

\ 10 8 

35 

' 972 

! 

4 S 

Fifbt Stage 

1 3 

, i 6 

U7 

63 

■il 



Palatorrhaphy 

I 2 

None 

12 

C3 

1080 

Eg 


Second St igc 

1 0 

0 0 

11 2 

66 

1008 

mOi 

mM 

PaUtorrbaphy 

1 ^ 

\owc 

in 

70 

\m 

63 8 


Push back 

7 

4 7 

»2 

7- 

1AS2 

55 1 

1 2 


• Local anesthetic solution— 1 5% procaine with 1 285,000 epinephnue 


cvaluateil by the Department of PedmlnCb and prtsLntcd no tontramdications 
to tlectne surgery 

The wciglit range in this group was from 25 kilograms to 0 2 kilogrims for 
the deft lip patients while the deft pilate patients ringed from 7 0 kilograms to 
20 I kilogram's The >ounge&t deft Up patient was 22 cla\s and the oldt&t 2'J3 
d Ihe deft palate cases rangcnl from 13 months to 84 months 
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Table 3 contrasts the results of measuring blood lost at operatin in cheilor- 
rhaphies and Table 4 in palatorrhaphies~both with and without the use of a 
vasoconstricting drug. The losses in incomplete cleft lip are somewhat higher 
than those of the complete cleft lip group, probably on the basis of greater blood 
volumes in the former. The urgency of operation is often not as great in the 
incomplete group and they usually come to operation when they are older. 
Otherwise, the loss is shown to parallel the extensiveness of the operation. 

The values shown by this study indicate only the degree of hemostasis ob- 
tainable by the use of low concentrations of epinephrine. Higher concentrations 
up to 1 :75,000 should give greater hemostasis and lower percentage blood volume 
loss. The blood loss from bilateral cleft lip surgery without the use of vasocon- 
strictor elements does approach shock levels and gives a narrow margin of 
safety. In no instance, however, did one of our cases show evidence of postopera- 
tive shock. In no other procedure in this series did the percentage blood volume 
loss approach a significant level. 

Healing in all instances was uncomplicated and showed no apparent variation 
with or without the use of the vasoconstrictor solutions. No case of delayed 
hemorrhage was noted. 

Local anesthetic solutions with epinephrine beside their vasoconstrictor value 
enable the anesthetist to carry the patient on a surgical plane of anesthesia with 
a minimum of general anesthetic drug, thus promoting the safety of the patient 
during operation and minimizing the possibility of postoperative anesthetic 
complications. 


SUiALMARY' 

1. A method of measurement is presented for evaluation of blood loss in cleft 
lip and cleft palate suigery. 

2. Evidence is presented to show that blood loss is not excessive in these opera- 
tions if the usual methods for the production of hemostasis are followed. In 
the instance of the bilateral cheilorrhaphy blood loss does approach dangerous 
levels. 

3. There is indication that the addition of a vasoconstricting agent even in very 
small concentrations is valuable in further reducing blood loss. 
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RESTORATION OF MAJOR DEFECTS OF IHE ARM BY 
combination OF PLASTIC, ORTHOPEDIC AND 
NEUROLOGIC SURGICAL PROCEDURES 
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St Louts, Mo 

BRADl-ORD CANNON, MD 
Boston, Mass 

WALTER GRAHAM, AI D 
>Sa»fa Barbara, Caltf 
WILLLVM BOWDOIN DAVIS, M D 
Balltmoro, Md 

Compound jnjurjes of the arm that cause wide loss o! soft tissues and bone 
leave extensive, crippling defects Dense fibrous tissue fills m gaps, fixes and dis 
torts joints, and prevents normal surface healing There is not an adequate 
minute blood supply possible m tins ^^oody fibrous tissue to maintain nutrition 
even for the scar epithelium that tries to heal the surface, and it may continually 
break do;\n on the slightest trauma or even spontaneously There is the same 
small chance of proper union or alignment of the bone fragments ^\hen the> arc 
surrounded or covered by this dense avascular scar tissue, nhich seems to be the 
only t\ay nature has of trying to heal these uounds It prove* successful m many 
soft aicas that can collapse to alargccxtent But\\here important nerve supply 
has to get through, oi >vliere the normal support (or armature) of a long bone 
has to be restored for proper function, this scar healing may not suffice 
To obtain relief from this binding, distorting scar, with surface ulceration and 
deep fixation of bone, joints, tendons and nerves, there needs to bo first, removal 
of the scar and replacement by gentle dissection of suirounding normal soft 
part* and bones to approximately then normal position Then there needs to 
be repair of the lesuUant defect with normal soft tissue of fat and skin covering 
For these defects m hand, forearm, and arm, tliere is nearly always a satis 
factory nearby donor site on the abdominal and chest wall The extremity can 
easil> accommodate itself to the trunk, and m turn the trunk can supply almost 
any design of flap 

The principle of a short broad pedicle can be used in nearlj nil instances so 
that direct flaps can bo taken up and used immediately Thus the scar can be 
dissected, the flap raised and applied in a single operation 1 lie bed or donor site 
can be grafted at this time also, so that practically a closed wound m ly result 
It is not necessary to do this closure at the ongin il operation if contra mdic ited 
for any reason, as the donor site can be kept clean enough not to interfere with 
the take of the flap or with the deep wound 
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In 14 21 days the short broad pedicle can be completely severed, or it can be 
severed in stages, and the edges can be put down in place, both on the injured 
site and on the donor site, at this same time or later. In this way very large areas 



Fig. 1 {A and S). — Extensive compound injury and loss of tissue repaired with direct 
flap from chest and back. 



Fig. 2 (A and B ). — View of direct pedicle with wound closed with split grafts. Com- 
pleted in 21 days; one operation on and one off. 


of damage, including almost a whole forearm, can be dissected and be on and off 
the abdomen within 21 days. It is not necessary to use tubed, or tunnel, or double 
pedicle, or delayed flaps when this short, broad pedicle method can be followed 
out. The operative work at one sitting is longer and perhaps more tedious but 
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the benefit to the patient and the saving of multiple operations and many pa- 
tient-hospital-wceks is of great advantage, and the total amount of uork is 
much less. 

When the /lap is in place and there ia no sirelling or infection, and several 
weeks have elapsed for thoiough establishment of blood supply, any deep work 
can be done on bone, tendon, joint, or nerve. Approach can be made through the 
flap or along an edge if too much is not turned back on a pedicle of another bcar 
edge. 

The essential point is that normal soft tissue is supplied to replace the dense 
scar, so that deep work can be done and so the overlying W'ound will heal. As 



Fio. 3 {A .'ind li). — Total loss of pari of humerus ^«ith successful dual bone graft put m 
through the flap by Dr. Walter Graham Useful arm obtained 

has been said in several previous publications (1-9)L “the deep healing can be 
no better than the surface healing." 

To start putting in the outside of a repair first, that is the flap, and then to put 
in the bone might seem to be working back\>ani and not like any other mechan- 
ical construction in sthich the support or armature would be constructed first and 
then the walls built around it. But these fundamental ide.a3 are important to rec- 
ognize in the over-all approach to the problem. 

This method was used and reported before the war, but militarj' pl.ostic surgery 
supplied thousands of instances for successfully carrying out the method. It 
was found, too, that very early application of the flap.s hastened deep healing 
and bone union. Tlic first direct flap that had been used many years before the 
war WHS on a gunshot uound of the hand, just eight days after the injury and in 
an instance where amputation had been recommended. 

One criterion for saving arms is that if the nerx’cs are intact every effort 
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should be made, even if amputation has to be done later. Besides this, however, 
when nerves are lost, if the circulation will survive then flaps should be done to 
give a chance for nerve dissection and repair, or tendon substitutions. 

In this simple, direct method of skin and soft tissue replacement is found one 
of the most useful plastic surgical procedures, and in the combination of plastic 
and orthopedic and neurological surgical work, many seriously damaged hands 
and arms have been saved. 
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DER^LVL GRAFl’S FOR CORRECTION OF FACIAL DEFECTS 
(A Series op SO C\sls) 

WILLARD W. SCHUESSLER, M D and DAN N STEFFANOFF, M D , D M D 
El Paso, Texas 

In search of “fill in material**, for the correction of facial contour deformities, 
the plastic surgeon has attempted the use of tissue transplants obtained from 
vanous sources The autogenous source has furnished Inm uith the fol 
lowing ti&sue transplants’ bone, caitilage, fi^u, derma, fat fascia, fat and shin 

His attempts m the utilization of isografts have been somewhat less produc' 
tive Up to the present time, cartilage has been one of the most successful of those 
tissue transplants, resulting m the now' commonly used caitilage banks So far, 
heterografts fzoografta) have been considered as totally useless, but there is a 
new interest and new trend toward fuithcr experimentation in that direction 

In passing, it should he mentioned tint the plastic surgeon in search of “fill- 
in matciial'*, has invaded tlic inorganic field, with the lesult that various mate- 
rials have been used witli varying degrees of success Metals and their alloys, 
acrylic compounds ( I ) paratfin and mineral oil, are among the common ones that 
have been tried Alloplastic transplants, os a nile, arc contra indicated as sup- 
porting structures (2) 

The purpose of piescntuig this senes of eighty dermal grafts is to emphabizo 
the following points 

I. Dermal grafts have gamed a definite place among the armamentarium of 
the plastic bui^eon, for the reconstruction of facial contours 

2 Dermal grafts, free of any subcutaneous fat, tend to show an incieasc m 
volume m the eaily post operative period, due to the \asculanzation of the 
graft, and later on, sliow a decrease from the original volume (approximiitely 
15%), due to absorption 

3 Of the eighty dermal grafts, ouly 7 5% show complications and only 1 25% 
of tlicso show epidermoid cjst fomntion 

JIISTORV OP orRMCL QILiFTS 

Among the soft tissue grafts for “fill m materiar*, the demul graft (cutis 
graft) was fin>t introduced by Eitner (3) m the earlj twenties Since tlicn,tho 
literature on dcnnal grafts has kept pace with an> literature on autogenous 
grafts for that purpose 

Straastma (4) introduced the use of dcnnal graft m icpair of Mddlo defects of 
the nose Nicliolas (5) suggested that the retention cjsts were due to imp! inta- 
tion of cutaneous tissue appendages dunng surgery’, or due to their implantation 
during hypodermic injections Pe'or (b) studied the* fate of buricKl skin grafts in 
man through microscopical set tions remov cd at intcrv als \ aiy mg from tw o w ecks 

Ml 
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to twenty-eight months, and concluded that the implantation theory of cyst 
formation in man is doubtful. King (7),' Wein (8), as quoted by Bunnell (9) and 
Yachnin (10), stress the fact that epidermoid cysts, also known as implantation 
cysts, are commonly found on the flexor surfaces of the fingers and hands among 
manual workers, and are invariably associated with a history of trauma. The 
occurrence of these epidermoid cysts in the post-operative and traumatic cica- 
trices tends also to favor the implantation tbeoiy. 

TOPOLOGY OF SKIN 

A brief review of the anatomy of the skin is of valuable aid in appreciating the 
concept for the indications and contra-indications for dermal graft and in select- 
ing its donor site. The thickness of the skin all over the body varies from 1.5 
to 5.0 mm, depending on the age, sex and race of the individual, and also upon 
the location of the skin. The younger the individual, the thinner the skin. Ex- 
cluding the palms of the hands and the soles of the feet, the back offers the thick- 
est skin, while the genitalia and the eyelids offer the thinnest skin. 

The hair-free areas of the skin inside the thighs, abdomen and back, offer the 
best donor sites for deirnal grafts. 


HISTOLOGY 

Embryologically the skin is derived from two layeis. The epidermis (scarf- 
skin, cuticle, or the outer layer) is derived from the ectoderm, while the dermis 
(derma, derm, corium, cuta vera, true skin, or the deeper layer), is mesodermal 
in origin. The epidermis is made up entirely of epithelium, divided into five 
layers (stratum corneum, stratum lucidum, stratum granulosum, stratum muco- 
sum and stratum germinativum). 

The dermis consists of three layers and varies from 1.0 to 2.0 mm in thickness. 
The outer layer (pars papillaris) projects within the epideimis. The white fibrous 
and the yellow elastic connective tissue cells predominate, and they phagocytose 
melanin from the epidermal cells. The middle layer (pars reticularis), the leather 
of the skin is mainly white and yellow elastic fibrils. The coils of the sweat glands 
terminate in this layer fll). The inner or the subcutaneous areolar layer is com- 
posed of loosely arranged connective tissue. It serves as a buffer against trauma 
and also as a matrix for blood vessels, lymphatics, nerves, hair follicles and some 
sweat glands. 

The appendages of the skin, namely the hair follicles and some sweat glands, 
reach into this deeper layer — the derma. The epithelial elements of these struc- 
tures are responsible for the regenerative powers of the donor site following the 
excising of split thickness grafts, without which histological feature of the skin, 
the present day application of skin grafting would be impossible. The rich vas- 
cular anastomosis is in the deepest layer of the derma. The vertical branching 
of the blood-vessels offers an abundant source for the capillary endothelial 
proliferation in the early vascularization between host and graft 
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INDICITIONS VND CONTRA-INDICATIONS FOR DERMAL GRA.FTS 
NVherever there is a deficiency m contour, with normal skin and a good ’vas- 
cular bed below the skin, be it on the face, nose, or forehead, and provided theie 
13 no demand on the part of the vital undcilymg stmctures such as brain tissue, 
for protection from trauma, the dermal graft can be used safely 
As m any other graft— asepsis plays a vital role m the dermal graft Any m 
active or dormant dermatological pathology of the appendages of the skin 
(tnchosis, dermatitis, sebaceous cyats) of the proposed donor site may be exa 
cerbated by the opcratixe trauma which in tuin spells the failure of the graft 
or causes a delay in the healing of the donor site, and affects the final outcome 
of the dermal graft 

The dermal graft cannot survive m an avascular recipient bed, therefore, all 
of the scar should be removed Tliere should be ailequate skin cov erage w ith suf- 
ficient subcutaneous vascular tissue, the htler being ncce&aary for suppl> mg the 
required nourishment for the derm d graft 

VDVVNTAGES VND DIS VDV VNTVGES 

The dermal graft when used for “fill-m maternl” ol soft tissue defect, has the 
advantage over the caitilaginous graft, of being soft and pliable, and when ac 
cepted by the tissues, is mdistiiiguishablo from the be il soft tissues The source 
for the dermal graft is aliundant The taking of the dcimal graft is simple and 
easy in its technique This is true both for the operator and for the pitient It 
IS not followed by any great complication as commonly seen m the autogenous 
cartilage graft, such as infection, mobility and curving of the graft 
Ihc dcnnal giaft is superior to free fat*fiscia graft, since the former shows a 
uniformly constant degree of absorption, which m our hands is approximately 
15%, while m the hands of one of tlic authors, the free fat fascia graft absorption 
Vanes from 30-100%, depending on tlie ratio of fat to fascia 
Tlie incidence of inlection is also greater in the free fat-fastia graft than in the 
dennal graft Infection (follicular in origin) and cyst formation (fromremnants 
of sebaceous glands m derm i) have been the two major objections to the use of 
dermal grafts Some of the reports estimate the mcidcnco of infection as high .is 
15% Opposing this IS tlie fact that the 21 hour preparation of the skin has re- 
duced the percentage of infections Here again, as in any suigical underUking, 
the intclhgcut application of the common surgical principles and the careful 
review and consideration of the mdicalioiis for suigcry should precede any actual 
surgery. Skin infections and donnant dermatological conditions, local or distant, 
bliould be treated and eliminated pnor to surgery Clicmotherapy and biologicals 
Iiave further reduced the jnculcncc of infection 
The second common objection to the use of dermal grafts has been the oc- 
currence of c>st formations It has been reportetf ih it the incidence of cyst forma- 
tion in dermal gnvfts is 5% Following in tabulated form are the encountered 
complications m our senes of 80 deriiLil gnifts 
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Series of 80 dermal grafts 


NO. CASES 

NATURE OF COUFLICATIONS 

1 

PER CENT 

2 

Inadequate skin coverage of recipient site 

2.5 

1 

Sebaceous cyst formation in dermal graft 

1.25 

1 

Necrosis of dermal graft 

1.25 

1 

Hematoma in recipient site 

1.25 

1 

Infection of recipient site and graft 

1.25 

G j 

Total number of complications 

m 


If the defect is too extensive thereby requiring a large amount of derma for 
its correction and thus making it necessary to fold or roll the denna several 
times or to pyramid it in more than four layers, the authors feel that the correc- 
tion should be attempted in two stages in order to reduce the possibility of 
necrosis of the graft from lack of opportunity for vascularization. 


TECHNIQUES OF OBTAINING DERMAL GRAFTS 

The original Loewe (12, 13) method of obtaining derma consisted of scraping 
the epidermis and then the derma was dissected free hand. Rehn (14) improved 
on it by removing the epidermis as a Thirsch graft and later on, returning the 
graft to the donor site. In 1943 Swenson and Harkins (15) removed the epider- 
mis with a dermatome. Scola (16) in 1944 cut full thickness skin graft 40-50/1000 
inch, then reapplied fresh glue to the dermatome and shaved the epidermis 
8/1000 of one inch which he used for grafting the donor area. The Split-Split 
Method of obtaining the derma was introduced by Zintel (17) in 1945. By this 
method a full thickness graft was obtained with the deimatome (40-50/1000 
of one inch) and then the dermatome was reset and the desired thickness of 
epidermis was recut on the dermatome. 

01 ail the methods, Zintel’s Split-Split Method offers the fastest and most uni- 
form, due to the use of a precision instrument. With its intelligent use, an e.xcel- 
lent dermal graft can be obtained. 

The authors have employed the following two methods of obtaining and in- 
serting the dermal graft: 


First method 

1. The amount of dermal graft needed for the correction of the deformity is 

determined. , 

2. A split thickness skin graft of the predetermined size is removed witn me 

dermatome. , . 

3. The required dermal graft is dissected free hand and the donor area sam 

grafted with the split thickness skin graft. 

4 The recipient area is incised, undennined and haemostasis controlled. 

5. The derma is then packed as one piece or as a strip, overcorrecting the 

deficiency by 15%. . 9 a 4 5 G). 

6. The wound is closed and a pressure dressing applied (Figs. 1, 2, 6, i, o, o, 
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Fig. 4. Post-Opebative View— Dermal Graft 







Fig. 7. Antero-lateral view— showing deformity left side of face, following compound, 
comminuted fracture of left mandible, as a result of a shell fragment wound. The mandible 
was bone grafted 18 months previously. 
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Second method 

1. Same as step one in method above. 

2. A full thickness skin graft of the required dimensions is cut from the hair- 
free portion of the body with the dermatome set at 40-55/1000 of one inch de- 
pending on the donor site, 

3. The dermatome is reset at 12/1000 of an inch and the derma is cut off from 
the graft while the full thickness skin is still on the drum. 

4. The split thiclmess skin graft is used to sldn graft the donor site. 

5. The defect of the recipient area is then outlined and the necessary correc- 
tion as to its amount and location is then determined, 

6. The recipient area is then incised preferably in its midportion, and the skin 
margins are undermined, but not bej'ond the extent of the deformity. 

7. Haemostasis (18) is controlled with white cotton No. 80 (19, 20). 

8. The dermal graft is cut in sections which are pyramided to correspond to 
the extent, amount and location of the required correction. Most of the defects 
are concave in nature and have a portion which represents the maximum loss of 
tissue (maximum depression), Avhile the periphery of the defect tapers off within 
the normal contour. For that reason, the pyramided dermal graft is here intro- 
duced, allowing a graduated correction corresponding to this type of defect. 
The pyramiding of the graft is accomplished by placing three or four layers of 
derma on top of each other, each layer being smaller than the preceding one, 
thus permitting the vascularization of every portion of the graft (Fig. 8). 

9. The graft is immobilized externally under normal tension, the long sutures 
being tied over porcelain buttons (Fig. 9), which sutures are removed on the 5th 
post-operative day. 

10. The wound is closed and a fiim pressure dressing applied. 


SUMMARY 


The historical data on dermal graft, the anatomy, embryology and histologj' 
of the skin are reviewed. Indications and contra-indications for dermal grafts, 
and also their advantages and disadvantages are outlined. Two techniques of 
obtaining dermal graft are described. A series of SO dermal grafts is presented 
with their causes and percentage of complication (7.5%) tabulated, of Avhich 
1.25% were due to infection and 1.25% revealed cyst formation. 
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GIGANTOaiASTIA 


The Two-Stage Operation for Reduction of Extremely Large Breasts 
vs. the One-Stage Technique 

H. O. BAMES, M.D., F.A.C.S., F.I.C.S. 

Los Angeles, California 

’ In a recently published paper “Reduction of Massive Breast Hypertrophy”,^ 
we outlined our technique of reduction of large breasts. That technique is safely 
applicable to breasts which are not more than two to three times larger than 
would appear proportionate to the individual’s general body build. More than 
90% of patients seeking reduction of their hypertrophied breasts fall into this 
categoiy. 

Since publication of the above paper, however, many queries have been re- 
ceived in regard to treatment of breasts which exceed the above limitations in 
size, that is, for extreme hypertrophy, gigantomastia. Why is the same technique 
not applicable here also? The answer given by practical e.xperience is: potential 
necrosis. Complete necrosis is, of course, a major catastrophe, but even when oc- 
curring in the smallest degree, necrosis detracts from what otherwise would 
have been very gratifying results. Therefore, the avoidance of such a serious 
complication deserves our most careful consideration. 

Factors responsible for necrosis are: histological composition, size of mass, and 
manipulation of tissues during surgery. 

Moderately large breasts vaiy in composition from almost pure fat with only 
infantile glandular development, to mixed fibroglandular, or to almost pure 
fibrous stmcture. The larger the breast, the more likely it is to be composed of 
fat only. Fatty tissue has a relatively scant circulation, the vessels being small 
and easily bruised. A large block of tissue may undergo ischemic necrosis from 
interference with but a small sector of its circulation. Fibrous or fibroglandular 
tissue has a more diffuse and better protected circulation within its trabeculae. 
The vessels are not so readily bruised, and even if injured, will recover more 
rapidly or promptly anastomose, very much as takes place in the formation of 
pedicle grafts. Hence the deduction that the more the mass is composed of fat 
only, the more care we must e.xercise in limiting the size of the resection, which, 
arbitrarily, should never be more than one-half the mass. On the other hand, if 
the mass is largely fibroglandular, we can extend our limitation, and resect as 
much as two-thirds of the mass with relative_safety to the remainder. To deter- 
mine cellular composition preoperatively we depend upon palpation; homogenous 
smoothness suggests fatty tissue; fibrous tissue has a firm trabecular feel. This, 
however, is only a leading suggestion, not an infallible test. 

Next to cellular composition the factor to be considered is the size of the breast 

I Plastic and Reconstructive Surger 3 ', 3: 560-569, September, 1948. 
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itself Obviously, the displaced nipple and gland must be returned to their 
normal locus foi i satisfactory result If the continuity of tissue between basic 
attachment on the chest wall and the nipple is to be maintained, tins replacement 
can only be accomplished by plication or by circle formation of an elongated 
pedicle 

This pedicle is that part of the mass lemaimng after ablation of all the other 
redund xnt ti&sue, its base being attached to the chest wall with its free end carrj 
ing the areola and nipple The longer the pedicle is, the wider and fullei it must 
be m order to carry enough blood \ easels to nourish the tip 

Now, while in a mechanical sense, enough uncut \ oscular tissue is thus mam 
tamed, the \ery act of resh iping the pedicle by cither plication or circle foima 
tion can, because of e\cessi\c manipulation, compression, torsion of vessels and 
thrombosis, destroy the function of many of these \ essels as cfTeetivelj as if they 
had been severed 

A consideration of these factois brought into vogue the two stage procedure 
of mammaplasty The plan for a two stage procedure, though varying slightly 
with different surgeons, is one in which the fust opeiative step consists of trans 
pi mtation of the nipple, areola and part or all of tlie gland to their new location, 
with enough pedicle of undisturbed circulation to msuie the safety of the trans 
fer Then, a second operative step at a later time removes whatcvei tissue is still 
present in excess, an<l icahapes the remainder to a sculpturally acceptable form 

Experience proved the wisdom of the above procedure for it practically' 
eliminated the danger of necioais Moreover, it revealed two other factorsfor 
consideration First, no patient likes to be operated on twice if it can be avoided, 
and hence, many patients failed to submit themselves to the second stage 

This viewpoint on the part of the patient is understandable, since after being 
fully relieved of the physical handicap due to the burdensome masses she is 
willing to put up witli an estheticallv unsatisfactoiy result, as long as tlie reduced 
breasts can be supported propcily in a well fitting brassiere Second, from the 
sculptural viewpoint there is another factor that may make a second step mad 
VHable, namely, that an csthetically well formed breast may not be Utamablc 
by this 01 tv en by addition il corrective steps A mass composed largely of fibrous 
tissue can be shaped and fitted with considerable promise that it will maintain its 
form \o such pronu'ie holds good for the purely fatty breist It may be possible 
to fasluon a conical shape at the time of optration, but hav mg blubbery rather 
than solid composition, it will soon flatten out, so that while physical distress 
has been fully relieved, psychological satisfaction may not be attain vblc by 
additional surgeiy 

Of all known procedures for the relief of pliysical distress cuisjd by very 
large breasts, the simplest and most cffectiv e one w ould be complete amputation 
This amounts to mutilation, and hence leads to permanent p^y tliological dis 
satisfaction However, if a modified form of amputation were employed, leaving 
to the remainder of the bieasl i fonn «mI shape suggesting nonn ilcy while con- 
hutd m a hrasjjicre, it would help to avoid the sense of mutilation to some ex 
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In a, recently published paper “Reduction of Massive Breast Hypertrophy”,’ 
we outlined our technique of reduction of large breasts. That technique is safely 
applicable to breasts which are not more than two to three times larger than 
would appear proportionate to the individual’s general body build. More than 
90% of patients seeking reduction of their hypertrophied breasts fall into this 
category. 

Since publication of the above paper, however, many queries have been re- 
ceived in regard to treatment of breasts which exceed the above limitations in 
size, that is, for extreme hypertrophy, gigantomastia. Why is the same technique 
not applicable here also? The answer given by practical experience is: potential 
necrosis. Complete necrosis is, of course, a major catastrophe, but even when oc- 
curring in the smallest degree, necrosis detracts from what otherwise would 
have been very gratifying results. Therefore, the avoidance of such a serious 
complication deseiwes our most careful consideration. 

Factors responsible for necrosis are: histological composition, size of mass, and 
manipulation of tissues during surgeiy. 

Moderately large breasts vaiy in composition from almost pure fat with only 
infantile glandular development, to mixed fibroglandular, or to almost pure 
fibrous structure. The larger the breast, the more likely it is to be composed o 
fat only. Fatty tissue has a relatively scant circulation, the vessels being sraa 
and easily bruised. A large block of tissue may undergo ischemic necrosis from 
interference with but a small sector of its circulation. Fibrous or fibroglandu ar 
tissue has a more diffuse and better protected circulation within its trabecu ae. 
The vessels are not so readily bruised, and even if injured, will recover more 
rapidly or promptly anastomose, very much as takes place in the formation o 
pedicle grafts. Hence the deduction that the more the mass is composed o^^^a 
onlj^ the more care we must exercise in limiting the size of the resection, n > 
arbitrarily, should never be more than one-half the mass. On the other “ > _ 
the mass is largely fibroglandular, we can extend our limitation, 
much as two-thirds of the mass with relative.safety to the remainder, o 
mine cellular composition preoperatively we depend upon palpation; hom g 
smootlmess suggests fatty tissue; fibrous tissue has a firm trabecular 
however, is only a leading suggestion, not an infallible test. 

Next to cellular composition the factor to be considered is the size o 
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Itself Obviously, the displaced nipple and gland must be returned to their 
normal locus for a satisfactory result If the continuity of tissue between bisic 
attachment on the chest uall and the nipple is to be nwintained, this replacement 
can only be accomplished by plication, or by circle formation of an elongated 
pedicle 

This pedicle is that part of the mass remaining after ablation of all the other 
redundant tissue, its base being attached to the chest w all w ith its free end carry- 
ing the aieola and nipple The longer the pedicle is, the wider and fuller it must 
be m order to carry enough blood \essels to nounsh the tip 

Kow, while in a mechanical sense, enough uncut vascular tissue is thus main- 
tained, the very act of reshaping the pedicle by either plication oi circle forma- 
tion can, because of excessive manipulation, compression, torsion of vessels and 
thrombosis, destroy the function of many of these \ essels as effectively as if they 
had been severed 

A consideration of these factors brought into \ogue the two stage proccduie 
of mamraaplasty The plan for a two stage procedure, though varying slightly 
with different surgeons, is one in which the first operative step consists of trans- 
plantation of the nipple, areola and part or all of the gland to their new location, 
with enough pedicle of undisturbed circulation to insure the safety of the trans- 
fer Then, a second operative step at a later tune remo\ es w hat ever tissue is still 
present in excess, and reshapes the remainder to a sculpturall> acceptable form. 

Experience proved the wisdom of the above procedure, for it practically 
eliminated the danger of necrosis Moreover, it revealed two other factors for 
consideration First, no patient likes to be operated on tw ice if it can be a\ oidcd, 
and hence, many patients failed to submit themselves to the second stage 

This Mew point on tlic part of the patient is underetandable, since aftei being 
fully rebel cd of the ph>sicaf handicap due <o the buidensomo masses, she is 
Willing to put up with an cstheticafiy unsatisfactory result, as long as the reduced 
breasts can be supported properly m a well fitting brassiere Second, from the 
sculptural viewpoint there is another factor that may make a second step mad- 
usable, namely, that m csthetically well formed breast may not be attainable 
by this or even by additional tonectiic steps A mass composed largely of fibrous 
tissue can bo shaped and fitted with considerable promise that it w ill mauitiiin its 
form Xo such promise holds good foi the purely fatt}'- breast It may be possible 
to fashion a conical shape at the time of operation, but having blubbcry rather 
than solid composition, it will soon flatten out, so that while ph>sical distress 
has been fully relieved, psychological SvUisfaction ma> not be attainable by 
additional surgerj* 

Of all known procedures for the relief of physical distress caused by very 
large bieasts, the simplest and moat cffcttivc one would be complete amputation 
Tina amounts to mutilation, and hence leads to permanent psj cbological dis- 
^^atlsfactlon However, if a modified form of amputation were emplojed, leaving 
to the rem under of the breast a fonn and shape suggesting norm ilcy while con- 
fined in a brassiere, it would liclp to avoid the sense of mutilation to some ex- 
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tent. If, in addition, an areola and nipple could be implanted upon such a shape, 
the result would be a vast physical and psychological improvement. 

The work of Thorek, Adams, Webster and others, in transplanting the areola 
as a free graft to its appropriate locus, and amputating the large pendulous por- 
tion in one clean sweep, pointed the way to such a one-stage correction. Argu- 
ments against this method were many, ably led by Maliniak, who condemns this 
procedure as absolutelj'' unphysiological, in that the nursing function would be 
hopelessly destroyed, both by disruption of the lactating vessels, as well as by the 
destruction of the nerve supply to the nipple, which would make erectibility for 
mu’sing an impossibility. On purely theoretical grounds his position is unassail- 
able. Let’s be quite frank about this nursing aspect. It is common luiowledge that 
a large breast seldom is a good nursing breast, and that the larger the breast, the 
poorer it is in that respect, so that in the very large breast there is no lactogenesis 
possible for practical purposes. How then can we seriously speak of surgical dis- 
ruption of a function which was never even possible before surgery? 

Pathological examination of veiy large breasts reveals almost uniformly an 
infantile gland surrounded by a mixture of fibrous tissue and fat, with hardly any 
glandular elements. The relief sought by the patient is freedom from the weight 
and disfigurement caused by two gigantic benign tumors, hoping also that plastic 
realignment of the unresected portion will shape it so that it approaches the con- 
sidered “normal” for her body. Most of these very large deformities do not occur 
in women of the early childbearing period, the twenties or early thirties, but 
rather at a later age when childbearing and nursing is distinctly no longer desir- 
able or possible. 

Of what then are we depriving this woman by free nipple and areola trans- 
plant? Nothing presumably, except erotic sensation in the nipple. Evaluation of 
such sensation is difficult; it differs widely even in the normal breast. Also, this 
sensation diminishes with advancing years and is superseded by just the ordinary 
sensibilities of the skin. Such ordinary sensation is redeveloped in the trans- 
planted areola in the same rvay as it is in other free transplants of skin. Even 
some muscular contractility in the transplanted nipple has been observed, when 
enough muscular tissue was left in the areolar graft to be capable of reactivation. 

ABOLISHMENT OF THE TWO-STAGE PROCEDURE 

Realizing that much can be gained by avoiding a second stage operation, and 
essentially nothing is lost in the free areolar transplant method, it is time to 
abolish the two-stage procedure in favor of the single stage free nipple transplant. 
There remains but to describe a technique, the results of which will most closely 
approach our ideal of the normal breast in visual resemblance, size, shape and 
position. Giving full credit to all those w'ho have preceded or accompanied me in 
this approach to the problem, I herewith describe my own technique. 

Designing of the pattern of skin incision lines is precisely as outlined in my 
previous paper quoted above (Figs. 1 and 2). Ablation of the areola and nipple, 
however, is intradermic and not subdermic, as is also the ablation of the new 
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areolar locus. Tiio areolar graft is sutured m its new bed along its periphery and 
its more central portion is “quilted” on to its bed. 

The customary manner of holding a prcssuie dressing m place is by tying some 
heavier sutures from the peripheral wound margins over the dressing I pci-sonaUy 
prefer another method of holding the pressure dressing in place because, theo« 
retically at least, it applies pressure to the graft from the surface as well as Irora 
the deep tissue layers, and practically, it spreads this pressure over a larger area, 
thus effecting better immobilization of the areolar transplant. This method allow s 
each heavy suture to enter the skin about one-half inch outside of the periphery 



Fro I Fig 2 

The Dbsiov roa Incisions and Kesection i.v Gio\ntomastia 


Fiq 1. The reduction m size of the areolae and their new sites are indicated Solid 
curved transv erse lines indicate akin incisions on anterior surface of breasts for the creation 
of the new loner borders, dotted lines show their parallel on posterior aspects of both 
■ ■ ' ’ . 3 


more normal and conical contour. 


intact the circulation of the recipient area 

of the implant bed, pass under the bed in the superficial fascia, and emerge at the 
opposite pole, again one-luilf inch to the outeido. Some four to si\ sutures are so 
placed and tied over the pressure dressing. This dressing may be mechanics’ 
uaste, as advocated by some, sea-sponge, as advocated by others, or just ordinary 
fluff gauze. A single lajer of gauze dipped in Furacm or Xeroform ointment is 
placetl on the graft itself. This dressing is left undisturbed for ten days, only 
protective dressings arc needed after that penod for another ten days 
The lower redundant breast moss is amputated m a clean tut between anterior 
and posterior lower border lines as previouslj^ designed. Lateral spread of the 


356 


H. O. BAMES 



I'lCUIlK 3 

Gigantomastia in a 65 year old patient which incapacitated her for a needed gainful 
occupation. The tremendous weight of her breasts was the source of much physical and 
mental suffering. 



Figure 4 

Results three months after the single stage operation described here with free transplan- 
tation of nipple and part of areola. Photograph taken at this early stage to show the scars 
and early result of the medial and lateral resections. 
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1 ‘eniaindcr is coriected bj 'idditioiul * V” itscction ns outlined in the pievious 
paper, but the xpex of the ‘ V" must not quite approach the site of the new 
arcol ir transplant in older to a'^suit Ih it the circulation of this transplant bed is 
left undisturbed If the lattnl spicad is itry wide, two ‘ V” resections medial 



Close up of hulii breasts sliou io(' (he s tlisf ir( >n brcjst contour at J areola trai splant 
as well as tUc fading scars five mouths after sur^eij 



I atcr il close up live montlis iflor surfc,er> showiiit the tioriii il contour of the reduced 
breast tltc i)crfcct t ike ’ of nt[)plc and nrc< 1 1 transplatit and the ebminatioa of lateral 
spread b} the 1 ilcral ‘V ’ resection 


and 1 Ucral to the arcol i maj be nioie clTcctivc in tre vtuig a more conic il contour 
Mattress sutuics aio phecd in the fiscj il lajors for better approximation and to 
relieve tension on the skin edges The skin is tlosed in the custom ir> manner 
Tigs 3, 4, 5 uid (> dlustrUc v case treated hy thus method 
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STTiDIAllT 

1. Reasons for adoption and use of the two-stage operation for reduction of 
massive breasts are given, calling attention to the disadvantages of such a 
procedure. 

2. Disadvantages of total amputation are e.xplained. 

3. Advantages of free nipple and areola transplantation in one-stage operation 
and disadvantages objected to by others are evaluated in favor of one-stage pro- 
cedure for the reduction of extremely large breasts, gigantomastia. 

4. The technique of this method is outlined. 



EVALUATION OF PRINCIPAL MAMMAPLASl IC PROCEDLRES 
JACQUES W ^L\UNIAC, MD 

Although reparative surgery on the deformed breast has been extensively dis 
cussed in the medical literature in the past quarter of a century, theie is little to 
guide the surgeon in his choice of methods IVIany procedures arc described vv ith 
out a supporting report of the number of cases in uhich they have been used and 
the results obtained There is no basis for critical appraisil As a result, 8*ife 
and effective tcclmics are sometimes ignored m favor of methods which disicgard 
fundamental anatomical and physiological requirements 
To some extent this lack of discrimination stems from the absence of precise 
objectives Too often the surgeon sets reduction in size as his solo aim without 
regard for good contour, aesthetic details and preservation of function Accepta 
ble mammaplasty must produce the best possible functional and co&metic end 
result It must take into consideration the possibility of mctaplastic changes m 
the breast tissues, of stasis or of any otlier pathological elements creating special 
problems 


STANDARDS OP CRITICISM 

Every mimmaplastic procedure embraces three mam steps (1) the shaping 
of skin flaps, (2) the formation of glandular pedicles, and (3) maslopcxy Equally 
important, it must include planning for symmetry and sculptural appreciation 
of normal form 


Safety 

In shaping the skin daps and creating the glandular pedicles, success depends 
m large measure on preservation of the blood supply Without this elementary 
safeguard necrosis of akin and gland is an ever present hazard 

Ihave previously pointed out* tlie inaccuracies which have crept into so called 
classical descriptions of the blood supply of the breast Without enlarging on the 
subject here, suffice it to summarize those elements which are essentiil to the 
evaluation of mammaplastic technics 

1 A balance is usually maintained between the two mam internal ind 
external vascular pedicles In opproximatclj 55 percent of cases the 
thoracic lateral artery plays an equal part witli the internal raamniarj 
in the vascularization of gland and nipple, in 13 peicent it has a pre 
dominant role Ihis count cnndicalcs excision of the external or internal 
half of the breast 

2 The disposition of the two miin internal and external vascular 
pedicles precludes excision of upper lateral and inner glandular wcdgca 
To an even greater extent it taboos resection of the upjicr half of the 
gland (Table I) 

‘ To facilitate total removal of tho epithelium il is ailvisiiilc to cover same with a color 
hik fluid such as bnthaiit green 


359 



360 


JACQUES W. MALINIAC 


3. The ramifications of the principal vascular pedicles of the breast 
participate in the formation of superficial arterial and venous plexuses 

TABLE I 


Main vascular pedicles of breast 


MAIN’ 

ARTERIES 

EXTEN’T OF 
PARTICIPATION 

REGION 

SUPPtlED 

DEPTH 

PCRUREOL/VR 

CIRCULATION 

Internal 

mammary 

artery 

Largest in size 
and length; 
constant par- 
ticipation 

hlain blood sup- 
ply of gland in 
most cases 

0.5 to 1 cm. sub- 
cutaneously, 
depending on 
amount of fat 

Predominant in 
vasculiirization 
of areola .and 
nipple in most 
oases 

Thoracic 
lateral ar- 
tery 

Second in size; 
varied partici- 
pation, depend- 
ing on develop- 
ment of inter- 
nal mammary 
a. 

External half of 
breast; main- 
tains balance 
with internal 
mammary 

1 to 2.5 cm., de- 
pending on 
amount of fat 
on external as- 
pect 

In 13% of c.ascs, 
main supply to 
areola and nip- 
ple 

Intercostal 

arteries 

Anastomic ple.x- 
us mostly in 
lower quad- 
rants. Often a 
main perforat- 
ing branch di- 
rectly into 

nipple 

Lower quadrants; 
sometimes are- 
ola and nipple 

1 Retromammary 
space 

Mainly through a 
direct perforat- 
ing branch 


TABLE 11 

Periareolar vascularization 


T\PE 

K^VMIFrCATIONS 

RELATIONSHIP TO 

SURGERY 

FREQUENCY 

Circular plexus 

Assures maximum blood 
supply to nipple by ex- 
tensive circular anas- 
tomosis 

Safest 

70 to 74 percent 
of cases 

Radial plexus 

1 Lack of anastomosis be- 
tween thoracic lateral 
a. and infernal mam- 
mary a., the m.'iin 
soiirces of blood supply 

jDeep periareolar incision 
will result in necrosis 
of corresponding part 

' 6 percent of 

cases 


around the nipple. These must be preserved to avoid papillary necrosis. 
Thus the circular areolar incision and dissection, common to all methods 
of transposition, should be inlradermal (Table II). 
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4 Tile clue/ ramifications of the vasculai pedicles arc found m the an- 
terioi aspect of the breast at levels ranging from 0 5 to 2 5 cm , depend- 
ing on the amount of subcutaneous fat They should be included m the 
skin covering 

It 16 possible to preserve the funclton of the bieast in maminaphstj if glandular 
resection ib earned out distally from the tenter, without appioaching the nipple 
closely Peripheral crescent shaped excision from the lower quadrants and 
resection from the external aspect also avoid injmy to the golactophore ducts 
(Fig 7) 

Form 

Shaping' Tiie form of the breast bhould be determined by that of the recon- 
structed gland However, proper shaping of the skin coNering is also essentiai 
to good contour On tins score, the advantages of the double skin flap over the 
single hoiizontal one are easily demonstrable the latter aluays imparts an ap 
pearance of fiatness Even distribution of skin over the re slmptd gland is achiev ed 
by excision of any excess along the midhno and submaramary fold (Fig 8) 

Fziafion: Firm affixation of the breast to the pectoral muscle is indispensable 
to a good end result Strong, non-absorbablo material should bo used to counter- 
act the mhcrent tendency of the bicast to descend Oermai loops, to be described 
later, ensure secure maatopexy (Figs 5 and 7) 

Prophylaxis The h> pertiophic breast may toncoul or foreah idow a v anety of 
lesions, such as fibroadenoma, intraductal papilloma and cystic mastitis The 
character of tiie hypertrophy should always be evaluated from the viewpoint of 
possible pathological elements as v\cU as size 

According to many pathologists*, there is a bignificant predisposition to malig- 
nant change m the cjstic mastitis characterized by multiple smah ghot-hhe 
nodules Particularly m such cases, the reduction of mammary hypertrophy, 
with removal of all pathological tissue, may reasonably be considered a prophy- 
lactic as well as cosmetic measure However, the value of endocrine therapy m 
most cases of chronic cystic mastitis should not be ignored 

DVVLUVTION OF PlUNCIPVn PROCfcDUHES 

llie choice of a mammaplastic procedure depends on the morphological and 
lustological cliaractci of the breast No one surgical method is suited to all cases 
Thus the flabby, pendulous breast can often be successfully repaired by secure 
fixation and lescction of excess skm In the fatty and epithelial hypertrophies, 
on the other hand, cxtensiv e glandular excision may be required Still other types, 
notably those presenting widespread cystic mastitis (adenosis) with the threat 
of malignant degeneration may best be corrected by subtotal amputation with 
or w ithout free skin grafting of the nipple This procedure may also be indicated 
ni massiie hypcrtroplucs in older women in whom the preservation of function 
IS no longer a consideration 

On the basis of tho st indards enumerated m tlie preceding section, all pro- 
cedures based on s,Km excision alone must be rejected In this category full tbe 
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methods proposed by Noel (3) and Pousson (4); also Dartigues' (5) and Joseph’s 
(6) technics for elevation of the breast by means of axillary skin resection. Today 
three basic methods challenge comparison: glandular resection mthout trans- 
position of nipple; transposition with or without resection of the gland; and 
amputation of the gland (total or subtotal) with free grafting of the nipple. 

Glandular resection without transposition 

This type of procedure consists of retromammary resection from the gland 
through an incision in the submammary fold. Its route allows for wide exposure 
of the posterior aspect of the breast and permits extensive glandular excision 
without interference with the blood supply since the retromammary vascular 
pedicle is unessential. 

In view of prevalent misconceptions as to the origin of this teclinic, a brief 
historical reference is not amiss. Although the submammary approach was 
first suggested in 1882 by Thomas (7), with the exception of Warren (8) most 
commentators credit it to Guinard (9) and Morestin (10). 

Warren first described a retromammary plastic resection of the gland by means 
of radiating V-shaped excisions extending to the subcutaneous layer. The 
resulting defects were sutured and the remaining gland attached to the pectoral 
fascia. 

This basic procedure, originally employed for the removal of benign tumors, 
can be used in the reduction of certain types of associated hypertrophies. 
Guinard’s cone-shaped resection and Morestin’s discoid e.xcision — both from the 
posterior aspect — are particularly useful when protrusion is the primary reason 
for correction. 

The advantage of these methods lies in their preservation of the main blood 
supply and concealment of the incision in the submammary fold. On the nega- 
tive side are the flatness imparted to the breast and a tendency to recurrence 
of ptosis. 

I have adapted the retromammary approach to the repair of certain massive 
hypertrophies in older women where mammectomy with free grafting of the 
nipple is either unwarranted or unacceptable to the patient (11). Following 
glandular resection and mastope.xy by means of dermal loops, the redundant 
skin is excised along the submammary fold, midline and lower border of the 
areola. 


Methods of transposition 

In this type of procedure the nipple and areola are separated from the sur- 
rounding skin, transposed to a higher position, and inserted into a buttonhole. 
The central segment of the gland remains attached to the nipple and is transposed 
with it. 

The authorship of this method has been the subject of widespread contra- 
diction. It was described in close succession by Aubert (12), Dufourmentel (13), 
and Passofc (14), of whom the last two were pupils of Morestin. During the dis- 
cussion of Dufourmentel’s presentation in 1925, Villandre (15) announced that 
he had performed a similar operation in 1911 but that he believed the technic 
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had originated else^\here In 1920 Momard (10) described a like procedure, which 
he affirmed he had acquired from Morcstm in 1909 Considering that Morestin 
had reported the use of an axillary buttonhole for the rcmo\al of benign tumors 
of the breast in 1903 (17), it appears probable that he was the onginator of the 
method, although he never published it 
Tramposilion with glandular rcscclton The original teclinic of transpoaition 
created a single horizontal skin flap on the anterior aspect of the breast In this 
a buttonhole was made at the desired location of the nipple A cirtulai incision 
separated nipple and areola from the surrounding skm , and tliey w ere t ransposed, 
ivith gland attached, to their new location 
The glandular excisions varied: Aubert and Momard resected a wedge from 
the lower quadrants, Dufourmental excised from the surface of the breast, and 
Passot fiom the lower border and posterior iispect Lotsch (18) and Axhausen 
(19) performed \ irtually the same proccduie 
The double flap was probably fir:»t employed in the Lexer-Kraske (20) method 
of open transposition of the nipple combined with midlinc excision from the lower 
quadrants of the gland This improved the shape of the breast but failed to 
transpose it to a proper height as there was no undermining of the skin above 
the new site of the nipple 

None of the early methods took cognizance of the need to preset ve the pen- 
areolar artenal and venous plexuses during the separation of the aieola nipple 
zone from the surroundmg skm Where extensive glandular resections w ere made 
by the one stage procedure of transposition, I personally observ ed many mstunces 
of nipple and skm necrosis in patients operated upon by otliers and by myself 
However, the bulk of complications from mammaplasty started witli the use of 
procedures in which the upper or either lateral hemisplicrc of the gland was 
excised Underestimating the participation of tlie external mammarj artery m 
tlio blood supply of gland and nipple, Bicsenberger (21) relied excessively on tlie 
vascularity provided by the internal mammary and inner mtercostals Schwartz- 
niann (22) and Claoud (23) sacrificed still larger segments of the gland on the 
strength of a similar misconception, but they preserved a penareolar dermic 
disc and the underlying vascular plexuses In all tlirce procedures the remaining 
glandular pedicle is supplied principally by branches of the internal mammary 
artery penetrating the gland from the inside It has been proved tliat these do 
not always provide an adequate blood supply 
The complications followmg literal resection of the breast cinpliasize the 
importance of preserving tenous drainage This is no less essential for survival 
of the part tlian the artenal blood supply In many cases cyanosis is the earliest 
of trouble .Vnother cause of interference with vascularity in this method is 
the torsion incidental to approximation of tlie upper and lower tnds of the 
remaining gland 

In 1945 (24) I reported four instmices of unilateral partial and total necrosis 
of the nipple in 23 cases operated upon by tho Bicsenberger procedure Vndreas- 
sen (25) encountered cyanosis or marginal necrosis of the nipple m almost all of 
sixteen cases repaired by paniig off the surface of the glimd 
As a result of adverse personal experience with the one-stago procedure and 
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A 3 C 

Fig. 1: Joseph’s (M) two-stage procedure. A and B show transfer of diminished areola 
to higher position; it is transposed on a pedicle under a narrow cutaneous bridge (a-b-c-d). 
C- At second stage, lower half of areola is detached from pedicle and sutured to upper bor- 
der of cutaneous bridge (a-b of B). After excision of hypertrophic portions of breast, lower 
border of bridge (c-d of B) is sutured in submammary fold. 



Future center of nipple (in dotted circle) is tentatively set at intersection of vertical line 
(e) drawn from midpoint of clavicle and horizontal line (d') drawn across chest from point 
midway between acromion (upperd) and olecranon (lowerd). Figures shown provide further 
check: nipple should be 14 to 16 cm. from lower border of clavicle, 17 to 20 cm. from sternal 
notch, and 9 to 10 cm. from midline, subject to patient’s general build and configuration of 
chest. 

a, incision outlining anterior flap, b, incision on posterior aspect of breast (above suo- 
mammary fold, b) to which anterior flap will be sutured. 


observation of its uncertain end results at the hands of others, in 1929 I started 
to use a two-slage technic for hypertrophies requiring extensive glandular excisions 
(26). This not only safeguards the blood supply but permits adequate attention 
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to fmo morphological details 'VVIiile I have bince modified the skin flaps and 
method of affixation, tho basic concept of the two stage conseiTative procedure 
has proved its value Using an essentially similar technic Ragnell (27) reported 
only one instance of necrosis of the nipple in 142 cabcs 
My tuo-stage procedure differs basically from those described by Joseph (28) 
and Schreiber (20), v\hich arc at present seldom done Their methods Mere based 
on the assumption that the essential blood ^^upply v. as preserved by the formation 



of a skin pedicle to which the nipple remained attached (Fig 1) They ‘Jcenitd to 
Ignore the existence of the subcutaneous pcnurcolu plexuses which, whui left 
uvtact, vascularize the nipple suffiiicutlj without need of a skm pedicle 
In our procedure, at the first stage the nipple and aitol i are detached from the 
ssurrounding skm by a superficial cirtuhr ptnvreolar mcisionr the dissection is 
earned out mtradcrmally to preserve the imporUnt artenal and venous plexuses 
(Figs 2, 3) iVn anterior skin flap is then outlined by means of a honzoutal ^upra- 
areolar incision extending between the ends of tho subni immar^ fold Sufficient 
subcutaneous tissue is retained on the flap to ensure hcuUhv va<icu!anzation 
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Its dissection is extended bluntly toward the second intercostal space to permit 
upward displacement of the gland (Fig. 4). During this stage limited wedge- 
shaped excision is carried out from the central segment of the upper half of the 
gland (Fig. 5). 

Secure affixation of the gland to the pectoral muscle is achieved by the use of 
dermal loops. These are prepared from the excess skin removed from the posterior 



Fig. 4. Outlining and Dissection op Antemok Flap 

A. — Outlining of flap by incision b'. Note affixation of reduced areola to underlying 
structures by sutures at each pole. 

B. — Blunt separation of anterior flap in plane of cleavage favoring bloodless dissection; 
note thickness of flap. Separation is extended to second intercostal space for easy upward 
transposition of gland, a, area of superficial undermining of periareolar skin. 

C. — Posterior aspect of breast, showing incision (b) along which anterior flap is sutured 
after e.xcision of excess skin. This is placed sufficiently high to allow easy closure of flap, 
d, submammary fold. 

aspect of the breast. A strip of skin is put under traction and the epithelium 
shaved off with a skingraft knife.* Three to four such loops, about 8 to 10 inches 
in length and y of an inch in width, transfixing gland and pectoral muscle verti- 
cally and horizontally, produce good fixation without danger of subsequent ptosis. 

In making the preoperative markings for the location of the nipple, it must be 
remembered that the final form, size and position of the gland determine the 
site. Thus the extent of uUimaie glandular e.xcision should be kept in mind when 



EVALUATION or MAMMAPL\STIC PROCEDURES 


367 


fenestration is carried out (Fig. 6). This will prevent improper location of the 
nipple. 

After the ‘take’ of the transposed gland is assured (four to six weeks), the neces- 
sary glandular resections arc carried out in the lower quadrants and along the cx- 
• temal aspect. At this stage any amount can be removed without interfering ith 
the blood supply (Fig. 7). In young women the resections from the gland are 
carried out radially, with the apex of the wedge otwut an inch from the areola. This 



A 
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. •-. ^<.1111.11 loops UVand b) tied, nlh\iiigan«liulv.(ncitiggt.in(l niatid 1 , iiuin branches of 
inlern.'il nianun.'iry luid tliorucic Literal, preserved 

serves to conserve enough of the galactopliorous system for near-normal plii'bio- 
logical function. 

The skin covet ing is shaped in a double flap along an inverted T-shaped incision 
8). Additional details are given elsewhere (24). 

7'ransposiHon with moderate or no glandular resection 
In piolupscd breasts with a normal or atrophic gland, wliere no glandular ex- 
cision is required, the procedure can be carried out in one stage. This is also feasible 
in hypertrophies requiring only limited resection. 
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To ensure proper location of the nipple, fenestration should always follow 
shaping and affixation of the gland. The latter must usually be tightened up to 
give the breast the desired cone shape. This is accomplished by means of a few 
radial incisions extending from the areola to the periphery of the gland in the 
external and lower quadrants; the resulting triangular flaps are sutured in an 



C. — Showing dermal loops tied and glandular defect closed with interrupted sutures. 
Separation of auperfici.ally undermined periureolar skin (a) from posterior aspect of breast, 
c, disk of periareolar derm. 

overlapping position and the gland is affixed to the muscle along its periphery 
with dermal loops. 

Fig. 6, Final outlining of nipple site, fenestration and closure. 

A. — Anterior flap (f) is drawn over parliady reduced and affixed gland to permit aesthetic 
evaluation of future nipple site. Right hand of surgeon attempts suppression of portion of 
gland to be resected at second stage in order to aid vfsua/fzation. Final outlining of nippie 
site at n. Upper d, acromion. Lower d, olecranon, d', midpoint betneen two. 

B. —Excision of outlined area (n), with nipple emerging. 

Q —Areola sutured in new location. Anterior flap loosely sutured above submamraary 
fold (b). Dash-lines show disposition of dermal loops above nipple. 
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A and li, — Double skin ftap formed by means of vertical incision (i) in midline and hozi' 
zontai incision (a) in submammary fold. 

C. — Lower ((Uadrants reduced by crescent -shaped excision (c) from periphery and wedge- 
shaped resection (a) in midline, b and b* indicate paring off of adipose tissue from external 
and inner aspects, just above submammary fold, to impart cone shape. 

D. — Posterior e.xtent of crescent-shaped excision, viewed sagitally. 

E. — Insertion of dermal loop (a) for closure of midline defect. Loop enters pectoral muscle 
above gland, with resultant upward and forward pull. 

F. — Glandular defects along midline and periphery closed with interrupted sutures. 
Note tied dermal loop (a). 

G. — Observe convexity of lower aspect, producing cone shape. . , 

H. — Upper sketch shows lateral triangular resection (a) required when this portion ol 
breast is highly overdeveloped, b and b', paring off of adipose tissue, as in C. c, cresent- 
shaped excision along lower margin. Lower sketch, shape after suturing of defects. 


Mammectomy with free grafting of nipple 

Subtotal mammectomy wtih free grafting of the nipples has been advocated 
in breast hypertrophies for many years. Lexer (30) performed a double mam- 
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iiiatomy for mas»i\e hyperlropln «ith frro Rrjftb fiom the iireolii in 1<)U 
lliorok yi) imorporatod the cotermE of the vvcohi iinil nipple m n free graft in 
1922 Dartiguea (32) ako claimed prionty for this tethnic in a paper published in 
1928 

This method has its indit itions in true hyperplasias iiheie the breast attains 
extreme proportions in massive hypertrophies in « omen past the reproduetive 
period or in the presence of diffused nodular cystic mastitis iihich may fore 



Pio 8 Shajjno am> CioMHfc. OP Skin tuAib 
A —I laps are raoJilcil over reconstructed inland and redundant akin drawn toward mid 
line m direction of arrows Dash hues indicate skin areas to bo resected m midline and 
along submamm ir\ fold Vcrticallinc of closure shown b> light dotted line 

H — buturiiig Wound edges are almost id \a>s jpproMmaled aulicutaneouslj to miiumi2P 
i*xiemnl scars a indicates dermal loop Ihrouth gland 

shadow malignant degeneration In no other tinumst'mcea should this dristic 
procedure be earned out, for it deprives tlie bre^ist uf its moat iinporhint phjaio 
logical attributes 1 his viewpoint frequently expressed by me in the past (33,37) 
IS shared by most surgeons familiar with the subject 
A&sertions that normal tactile and sexual sensibility arc restored to the free)} 
grafted nipplo (34) are not corioborated b> the general expenentc, including mj 
own In view of the fact that the part is cutuxly deUvehed from its deep nerve 
®^PPb> It 18 difllcult to see how such a complete restoration could be effected 
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Fio. 7. Secono Stage 

A and U. — Double skin flap formed by means of vertical incision (i) in midline and hori" 
zontal incision (a) in submammar3' fold. 

C. — Lower quadrants reduced b\' crescent-shaped e.xcision (c) from periplieri’ and wedge- 
shaped rejection (a) in midline, b and b* indicate paring off of adipose tissue from e.xternal 
and inner aspects, just above submammarj' fold, to impart cone shape. 

D. — Posterior extent of crescent-, shaped excision, viewed sagitally. . 

E. — ^Insertion of dermal loop (a) for closure of midiine defect. Loop enters pectoral muscle 
above gland, with resultant upward and forward pull. 

F. — Glandular defects along midline and periphery closed with interrupted sutures. 
Note tied dermal loop (a). 

, G. — Observe convexity of lower aspect, producing cone shape. . . r 

H. — Upper sketch shows lateral triangular resection (a) required when this portion oi 
breast is highl.v overdeveloped, b and b', paring off of adipose tissue, as in C. c, cresen - 
shaped excision along lower margin. Lower sketch, shape after suturing of defects. 

Mammectomy with free grafting of nvpyle 

Subtotal mammectomy wtih free grafting of the nipples has been advocated 
in breast hypertrophies for many years. Lexer (30) performed a double mam- 
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tJon TUo normal tactile and erotic sensibility of the freely grafted nipple is lost 
or greatly reduced following this procedure 
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NOTES ON A CASE OF LIP CARCINOMA 


JACK PENN 
J ohannesburg, South Africa 

Mrs. D. J. G., aged 34, was seen by me on 6th March 1948, with an obvious 
epithelioma of the lower lip. An ulcer was evident, overlying a mass in di- 
ameter. There were no glands to be felt. 

This patient had a wart on her lip 18 months previously, which had been 
treated with radium by a qualified radiologist. She stated that although the 



Fig. ] Before surgery, showing extent of planned excision 

mass had never disappeared following radium treatment, she felt she had not 
given it a sporting chance owing to the fact that she was an inveterate smoker 
(40 cigarettes per day), and that she found it impossible to give up the habit. 
Treatment consisted of the following: 

1. The patient was hypnotised and told she would not, in future, enjoy 
smoking. 

2. The right half of the lower lip was removed in its entire thickness down to 
the buccal sulcus (Fig. 1), and at the same time an Estlander flap was swmng 
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into position. This flap consisted of the right quarter of the upper hp, which was 
brought into tlie lower lip, thus giving her three-quarters of a lip above and three- 
quarters of a lip below. 

3. Microscopic examination of the section indicated a well-developed epider- 
moid carcinoma, with surrounding tissues free of involvement 



Fia 2 After cvcisioa and reconstruction b> Estlander dap and commissure plastic 

4. Three weelts later a second stage operation consisted of enlarging the mouth 
on the affected side. 

RESULT 

The lip is normal both in appearance and in function (Fig 2), there is no 
evidence of recurrence, and she has not touched a cigarette since the day she 
was put under hypnosis. 

COMMENT 

Too many patients with simple tumours of the lip are treated by means of 
radium instead of having them excised Surgery sliould be offered at the earliest 
possible moment. The use of hypnosis as an aid to surgery is here indicated. 





CLINICAL ASPECTS OF EAIBRYOLOGICAL SKIN DEVELOPMENT 

BRADLEY R. STRAATSAIA 
Yale Universihj School of Medicine 

INTRODUCTION 

Embryology of the skin is a field that has developed largel}’’ through the efforts 
of research scientists, yet its importance to the practising physician and surgeon 
must not be underestimated. Just as the eye is the keyhole to the brain, the 
skin offers insight into the body, and an understanding of skin embryology can 
be a great aid in reconstructing pre-natal history and treating congenital defects. 
The surgeon must likewise appreciate the anatomy, physiology, and develop- 
mental potentialities of cutaneous tissue to predict its behavior and achieve 
best results. 

This paper is an attempt to point out the clinical aspects of embryological 
skin development. For that reason some developmental phases are treated 
briefly, while others are considered in more detail. 


EPIDERMIS 


Ectoderm has no power in itself to differentiate into epidermis and neural 
tube (Roberts). Differentiation is brought about by an inductor that is present 
in all parts of the embryo, but is not capable of inducing so long as it remains 
Muthin the ectoderm. It operates on the ectoderm from the adjoining mesoderm 
and has been found to have a chemical structure allied to the ether-soluble sterols. 
Its e.xistence is particularly significant in view of the conclusion stated by Roberts 
that carcinogenic hydrocarbons, carcinogenic sex hormones, and all other knoira 
carcinogenic agents, e.g. cold, heat, x-rays and radium, act indirectly by operat- 
ing on the intra-cellular atomic organizer, in a way entirely unknown. 

While the mechanism of differentiation has not been conclusively determined, 
the general steps in the process have been learned by direct observation. The 
epidermis originallj’’ exists as a single layer of cuboidal epithelium (Diasio). Divi- 
sion of the epidermis into two layers may be first observed in the region of the 
head (Johnson) and by the end of the first month of intra-uterine development 
the separation is complete. The epitrichial layer* is more superficial and owing 
to its normal regi-ession and disappearance before birth it w’ill be considered 


separately here. 

In embryos of two to thi-ee months the epitrichial layer is histologically dis- 
tinct, consisting of large polygonal cells. In three-to-four-month embryos, this 
layer becomes more developed and many cells assume a large, puffed-out shape. 
Normally this membrane is sloughed during the sixth month. How'ever, if it 


> The epitrichium is a grossly separate membrane composed of the outer l^-Ver of ep der 
mis and present in many mammals at birth. An outer layer of cells histologically distinct 
but not forming a grossly separable membrane is called the epitrichial layer (Bowen). 
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persists until birth or later, a condition known as ichthyosis congenita* results 
(I3o\\en). Here the fetus is born with a membranous covering having the appear- 
ance of collodion or oiled paper /Uter a short time this covering begins to peel 
m large sheets leaving the normal skin beneath it in a moderately desquamating 
condition This desquamation is analogous to the tvpical shedding of the corneum 
in the latter months of pregnancy and gradually subsides with no permanent 
li! effects 

Tlie layei of cuboidnl epithelium persisting between the epitrichial la>er and 
the underlying mesoderm becomes thicker during the second month because a 
rearrangement of cell nuclei occurs Tlus process coiUmucs into the third month 
and leads to the formation of two distinct layers The more superficial is the 
stratum intermedium wlule tlic deeper is (he stratum gemiinativum (Patten) 
The latter is responsible for the principal growth of the epidermis 

Up to tlus point the skin shows no nvidencc of true keratinization, but has 
changed macroscopicallj' from ita original transparent condition tlirough the 
retention of nucleated cells as a stratum coineum Granules of keratohyalm may 
be seen on the face during the fourth month but are st ill lacking in general at the 
fiftli This keratin is mainly responsible foi toughness characteristic of the 
superficial skin Ia>era Occasionally oveikeratinization nu> occur resulting m a 
generalized icthyosis Tlie &kin tends to crack and foim scales, though this 
condition may bo present in all degrees of severity The appearance of keratin 
on the face first, and later on othei body regions, is m keeping with the general 
pattern of diffeientml cephalocaudal growth so apparent m cmbrjology of tlie 
skm 

From the fifth month on, increased vasculation of the cutis makes po‘?sible 
a rapid development of the epidermis A stiatum lucidum is pre'^ent on the soles 
and palms duiing the latter part of pregnancy, and at biith the epidermis is 
much more mature than the cutis 

Congenital defect of the skm is a comparatively rare occurrence with not more 
than one hundred twent>-rive cases reported, accoiding to Rogatzand Davidson 
They cite a case with skm normal except over the Imnds, w lists, feet, ankles 
and asvinetiicallj on tlie head, vvlicre a thin, transparent membrane replaced 
tlie skin This gave the gro-^s appearance of rubber gloves, and histologically 
consisted of a single row of cells Ihis defect was explained by the theory of 
developmental arrest, but other anomalies arc attributed to mfl unmutorj' 
adlicsions between the skm and amnion (liat leave a bare area when ripped olf 
Streeter studied a large number of aniniotic adhesions and gave a new interpre- 
tation to their etiology He concluded tint a focil degenerative process in the 
involved area is tlie primary cause Hie nniniotic adhesion that develops is an 
expression of tlie geneial tendency of fibrous adhesions to form at any site left 
devoid of Its natural epithelial covenng 

*OnT , ■ .1 T' ■ *’ 

milder < p ■ * 

small nr ^ 

formntion ot v/tal internal organa 
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A different skin condition is reported by Bechet. In this case the patient had 
congenital shedding of the cornium from May to October. The rest of the skin 
appeared histologically normal and no etiology was proposed. This case is one 
of the many recorded in medical literature that cannot be e.\plained by any gen- 
eral theory. These cases are evidence against adoption of any over-all e.xplanation, 
and emphasize our little knowledge of the real factors involved. Until more sat- 
isfactory information is acquired it is safer to use such a noncommittal e.xpression 
as developmental defect than unjustly to accuse developmental arrest. 

A study by Cowdry and Thompson should be mentioned before passing on to 
other aspects of the epidermis. These workers sectioned the footpads of growng 
mice and divided the epidermis, e.xcluding the basal layer, into three parts. They 
counted the mitotic cells- and found a significant number in each division with 
the most numerous in the middle third. By demonstrating that cells in the middle 
third are capable of completing mitosis, this study suggests the anatomical basis 
for epithelial grafts. These are thin grafts cut to include only the outermost por- 
tion of the epidermis. Consequently, they are very mobile and the absence of 
hair make."' them particularly adaptable to plastic replacement of mucous mem- 
brane and repair of mobile surfaces such as the eyelid (C. R. Straatsma). 


Folds in epidermis 


Pinkus considers all folds of the skin to be either visceral folds or folds of 
movement. The latter consist of fine triangular, rhomboidal, and trapezoidal 
arrangements over the entire surface, as well as larger folds of movement. The 
pattern of large palmar folds is established by the si.xth month of intra-uterine 
life, and consequently cannot be affected by diseases of late uterine life. A normal 
palmar pattern in conjunction with a congenital disease suggests a defect in the 
parental germ cells through which a disturbance of development occurred. True 
hereditary diseases, e.g. the majority of congenital dislocations, are accompanied 
by a normal pattern of palm folds. On the other hand, an abnormal palm indi- 
cates a disturbance that occurred in utero. Mongolism is characteristically ac- 
companied by one sharp line across fingers two, three, four and five. Clinically, 
the absence of this condition in a child otherwise mongoloid should raise suspicion 
of another disease, such as congenital syphilis (Nassau). 

The dermatoglyphics or visceral folds of Pinkus develop embryologically m 
conjunction with walking pads, found consistently in mammals and prominent 
in dogs and monkeys. Such pads appear in human embryos in the latter part of 
the second month and stand out prominently as in the adult monkey at the three- 
month stage. They regress at a variable rate; during the fourth month isolated 
patches of ridges appear and gradually merge to form the adult pattern (Cu- 
mins). The dermatoglyphic areas on the hand and foot owe their general ridge 
configuration to hereditary factors,’ though the disposition of these ridges in the 


’ Thoueh the general configuration (whirl, loop or arch) is usually determined by heredity, 
deviations may occur within families. The difference in prints of mono-chorionic 
be so great that Cummins concludes that chorionic history cannot be determined on tde 
basis of dermatoglyphs alone. 
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de\ eloping fetus is governed indirectly by gro\\ tli This is illustrated by the pnnts 
of “identical” twins %\hich differ more on the feet than on the hands Here the 
foot differentiates hter than the hand, and non hereditarj' forces have a longer 
mter\al to exert their influence An abnormal print consisting of dots and short 
irregular lines indicates excessive pressure and tension in the developing fetus, 
possibly a water-logged state of the tissues This condition probably has wide- 
spread involvements, its frequent incidence in epileptics, insane, cnmmals, and 
imbeciles indicates that the central nervous system may be included (Cummins) * 
Derraatoglyphics may be destroyed m leprosy and they undergo shrinkage fol- 
lowing destruction of nerves to the hand 

CUTIS 

“The corium is at first an amorphous, relatively imdifTerentiated structure m 
which are many round, clear nuclei of the mesench>mal type ” (Quoted from 
Lynch ) The origin of these nuclei is di&puted, man> believing that the outer 
most arise from the ectoblast As evidence, Uity point to the fact that the papil- 
lary cerium — even in adult tissue — reacts to forces and pathological changes w ith 
the epidermis rather than with the reticular conum Cellular differentiation is 
rapid During the first and second month both fixed and wandering cells can be 
seen which arc connected by cytoplasmic processes and contain delicate fibrils in 
their ectoplasm (Patten) 

The connective tissue is gradually transformed from cell rich fiber poor to cell- 
poor fiber rich by the accumulation of reticular, collagenous, and elastic fibers 
The origin of these fibers is one of the great unsettled questions m embryology 
Hon ever, one experiment by Lewis is worth citing m tins regard The work was 
done on tissue culture* of cluck embryos just after tlio firbt true fibers appeared 
m the connective tissue Existing fibers, cut m removing the sample, failed to 
increase in length or size while in the culture ;Vfter twenty-four hours in tlie 
culture, however, delicate fibrils appeared ns giowths of cellular exoplasm Iho 
fibrils gathered into bundles and later developed into definite fiber These fibers 
never become so adult tliat the individual fibrils could not be traced to some cell 
near or far It is not Ivnown just what happens to the fibrils when parent cells 
undergo mitosis Po'^sibly during this phenomenon they are separated from their 
parents and remain as free fibrils 

Returning to human embryos, the reticular fibers seem to be the least differ- 
entiated of the three ty pcs and are regarded by some os prccollagen Collagenous 
fibers increase during the third mouth, they are lesponsible m the following 
month for division of the conum into papillary and reticular portions Fibers m 
the former run haphazardly, while m the reticular portion they run m nearly 
parallel bundles (Lynch) 

Ihere arc in general two networks of clastic fibers corresponding to the two 
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systems of collagen^. However, elastic fibers arise later both phylogenetically 
and ontogenetically and are first seen in the skin during the fifth month. The 
concept of the function of these fibers is undergoing a change. Ljmch states that 
the elastin system acts as a framework for the attachment of muscle fibers to 
the skin. More generally, Sternberg says that e.xtensibility is determined by the 
arrangement of connective tissue fibers, and that over-distention is prevented 
by the elastic system. In post-mortem studies of the aorta, he showed that elas- 
ticity in the ordinary sense is greatest when the amount of elastic tissue is least. 
(Lynch after Sternberg). 

The question of skin elasticity has considerable clinical importance. Evans, 
Cowdry, and Nielson studied comparable samples of skin Horn young (19 to 30 
years of age) and from old (80 to 94 years of age) subjects. They found that the 
epidermis was fairly constant at all ages, but that during staining the cutis in 
younger samples contracted 38 to 58 per cent and in the older about 12 per cent. 
This variable skin reaction has a direct application to the questions of surgical 
tension so important in obtaining fine scars in plastic surgery. 

A fairly common congenital skin condition known as cutis hyperelastica or 
the Ehlers-Danlos syndrome results from a pathological hypertrophy of the 
elastic fibers in conjunction with a rarefaction and torsion of the collagenous 
fibers. Features of the syndrome include an excess elasticity of the skin, formation 
of tumors or swellings in the skin, and a tendency to develop deep cutaneous 
splits that heal slowly, leaving characteristic broad and nodular scars. This 
syndrome tends to follow family lines, indicating that hereditary factors are in- 
volved (Burrows and Turnbull). 

A division of the cutis into corium and subcutis can be made in the third month 
on the basis of the looser structure of the latter (Lynch). During the following 
month the first indication of lipids can be seen with fetal cells. Droplets appear 
and later coalesce to force the nucleus to the periphery. According to Patten, it 
is probable that all fat cells in the fetus and the adult arise from undifferentiated 
mesenchymal cells and not from transformed fibroblasts. Extensive accumulation 
of subcutaneous fat does not occur until the last two months of pregnancy, and 
the wrinkled and wizened appearance of premature infants is largely due to lack 
of fat normally acquired during the ninth month. 

The thickness of subcutaneous tissue is often measured clinically to indicate 
the nutritional state of children. It normally increases rapidly from birth till 
about nine months of age and then diminishes until five and a half years of age. 
At this age it is about one-half the thickness found at nine months. The amount 
then remains fairly constant until about eleven years, when an increase occurs 
that appears to be the beginning of an adolescent accumulation. Throughout 
childhood more subcutaneous tissue is usually found in females than in males 
(Stuart and Sobel). In any particular clinical situation measurements® must be 


5 Collagen and elastin are both albuminoids which develop as bioclmmical differentiatioM 
of impregnation of the same basic structure. This differentiation is sufficient to permit diner- 

^^^Mlasurementfare tak?n OT thrbMk of the calf, a region less subject to variation than 


the abdomen. 
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considered in the light of typical \ariation for age, sex, and body build, as well 
as historj and other clinical findings 

JUVCTION OF THE EPlDNnMIS AND COBIUM 
In early specimena of human embryos there is a clear distinction between the 
epidermis and the underlying conum The tissues are not mutually adherent 
However, as the conum develops, more cells and fibers are formed and the two 
tissues are pressed togethei The plane of union remains smootli until the fom th 
month when the lower surface of the epidermis becomes markedly irregular 
(Patten) Connective tissue buds project into these epidermal recessea and are 
known as papillary bodies Alany steps m the histological union of these two 
layers are not known \nd, m fact, the nature of the juncture in adult skin is not 
agreed upon However, one of the more complete studies on adult skm was made 
bj Szodoray, who described tlirce elements participating m this union one, pro 
cesses of the basal epithelial cells passing down into the connective tissue of the 
papillary layer, two, fine lattice fibrils extending from the subepithehal layer to 
the epidermis, three, elastic fibers lying parallel to the junction and just beneath 
It, sending ramifications tliat pass vertically to terminate m the epidermis The 
connection thus resembles tw o brushes fitted together along their bnstle surfaces, 
and results in a firm and continuous union 
Tho histological nature of this juncture is important in cases of pathological 
blister, such as epidermolysis bullosa and pemphigus In this condition separation 
of conum and epidermis cannot be explained on the basis of pressure due to 
accumulation of fluid between tho two layers A change of adhesive forces holding 
the two together must be assumed relsher conducted experiments on tlio leh- 
tionship betw een these adhesive forces and the sw clbng of collagen brought about 
by varying concentrations of icid, base, and salt solutions He concluded that 
the swelling pressure of collagen is sufficient to rupture elastic and reticular 
elements in the cono epidermal junction Swelling of collagen m tho upper conum 
may, therefore, lead to blister formation and contribute to pathological condi 
tions 


CUTAJfEOUS LrUPILVTICS 

Tiiere are two stages in the development of the general lymphatic system 
The first is the origin of primitive lymph sacs that develop as cv aginations of 
the venous system and are present m six week embryos (Patten) These sacs are 
transformed into the prmiordia of the lymphatic system by connection through 
communicating ducts and through formation of valves at their juncture with 
the venous system The second stage consists of the development of nodes and 
peripheral lymphatics (Sabin) 1 he latter stage can be studied only by injection 
methods which have not been used on scarce human materiU However, in tho 
pig, Sibin reports tliat skin lymphatics start at certain centers and grow out 
over tho surface The first is m the neck, from which capillaiies extend to cover 
the head, shoulder, and neck The second is located at tho crcat of the ilium and 
is tlio center for capillanes of the back and hip Later concentrations in the axilla 
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and inguinal region send vessels to the ventral aspects of the body wall and the 
limbs. ^ 

"While this work is on the pig, it may indicate the general developmental pat- 
tern used by human embryos in forming, the very extensive lymphatic plexus 
found by McMaster in the reticular layer of the corium. Flow through the chan- 
nels of this plexus is far more rapid than is usually supposed because lymph 
capillaries are often flat and ribbon-like, with the result that the flow of a small 
quantity of fluid may cany a foreign substance a considerable distance. These 
lymphatics are extremely sensitive and react to sunlight, physical stroke, burn, 
or surroimding injury by greatly increased permeability without loss of actual 
anatomical continuity. Therefore, like blood vessels, they respond to injury by 
pouring fluid into the region. However, they regain their normal permeability 
sooner than do the blood vessels, and one may conclude that foreign substances 
are carried away by lymphatics and pass through regional lymph nodes before 
entering the blood stream. In these nodes a crude filtration occurs and antibodies 
are formed. This cutaneous plexus is so dense that any cut which breaks the 
continuity of the skin introduces substances directly into the lymphatics. It is 
therefore important to realize that "immunity against disease, conferred by pre- 
ventive injections, even the reaction to the injection itself, is not merely a skin 
phenomenon but a generalized activity of the lymphatic system,” to quote from 
McMaster. 

This antigen antibody reaction occurring in response to foreign protein may 
be the major factor in e.xplaining the failure of homografts. With the exception of 
"identical” twins, these grafts have failed in every case attempted. When skin 
from "identical” twins is used, the grafts take and survive. In other instances • 
there is an initial take, with the homograft presenting a normal gross appearance 
for from two to eight weeks, at the end of which time it appears to melt away 
in conjimction with a vascular breakdora (Converse and Duchet). However, 
as early as the fourth or fifth day the initial inflammation can be seen histolog- 
ically, consisting mainly of lymph and plasma cells. Gibson and Medawar, in an 
attempt to leaiu the nature of this reaction, applied a second set of homografts 
when the reaction to the first was at its height. They found that breakdown of 
the second set was accelerated, and concluded that the reaction to foreign epi- 
dermis results from a process of active immunization.* 

It is probable that increased understanding of the lymphatic system will lead 
to explanation of many currently mysterious skin reactions. Keloids, caused by 
an unbridled repair process that forms a massive sear and invades normal tissue, 
are a particular problem in cosmetic surgery because they have a tendency to 
grow and recur. C. R. Straatsma suggests that keloids may be related to lym- 
phatic phenomena, basing this proposal on the tendency of keloids to occur in 
areas of marked lymphatic activity. Investigation of the lymphatic system. 


’ Huntington denies the origin of lymphatic capillaries frotn ends of the venous system. 
He states that lymphatic endothelium develops independenUy of vascular endothelium 
« The complexity of cutaneous immunizing reactions may be illustrated by the worx oi 
noldfedar He cUes investigations in which resistance to malignant growths, including 
kukemia, was conferred on hybrid mice by injection of skin from normal embryonic mice. 
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owing to its diffuseness and the difficuUj" of visualization, is still in its infancy, 
but further research in this field ill be most beneficial to the medical profession 
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PIGMENT MIGRATION FOLLOWING “Z” PLASTY* 


DONALD E. BARKER, M.D. 

Los Angeles, California 

Previous experiments, Bai'ker (1, 2), as well as the work of Loeb (3) and Sale 
(4) have shown that following the grafting of pigmented skin to a white area 
there is an invasion of the white area for a period of up to 120 days. In reviewing 
that work several pi’oblems presented themselves. 1. Will there be a migration 
of pigment to the surrounding white areas following simple procedures involving 
both the black and white skin? 2. If the natural border is not disturbed during 
a surgical procedure even though it is part of a flap which is shifted will the pig' 
ment migrate beyond the former natural border? 

In approaching the above problems it was felt that by using “Z” flaps along 
the normal black and white borders both of the above problems could be worked 
out in one procedure. However in several of the animals a simple incision was 
made extending from the black areas to the white area. Fig. 1 shows the im- 
mediate result obtained in the transfer of a black flap with a white border to a 
white area, and a pure white flap to a black area. In making the flap one should 
be careful to go outside of the nonnal black and white border line. In this opera- 
tion the normal anatomical border between the black and white skin has not 
been disturbed except at the tip of the flap. This gives one a chance to observe 
whether there will be pigment migration to a white flap in which there is a good 
blood supply, and also whether the pigment will go beyond the nonnal black 
and white border. 


RESULTS 

Thirty black and white guinea pigs weighing about 250 gms were used. The 
operations were done under intraperitoneal Nembutal anesthesia. After surgery 
the guinea pigs were returned to the individual cages without bandaging. Ob- 
servations were made at weekly intervals for a period of four months. In all of 
the flaps observed in this study there rvas a quiescent period following healing 
of about 4-6 weeks. From this time on there was a gradual invasion of the white 
area by the surrounding black pigment, both across the cut edge of the black 
skin and also the normal anatomical boundary. Figs. 2-4 show guinea pig no. 2 
from six weeks after the operation until the end of the observation at nineteen 
weeks. In this and one other experiment apparently some of the black pigment 
was transplanted to the white area by the suture material, as can be seen in these 
pictures. In these pictures the appearance of a black area outside the normal 
black area at the end of six weeks has enlarged and finally coalesces with the 
progressing rim of black pigment. Fig. 5 shows the large amount of invasion 
which sometimes takes place. Guinea pigs 11, 12, and 22, in which a simple 

1 Work done in the Department of Oral Pathology. The Thomas W. Evans Museum and 
Dental Institute. School of Dentistry, University of Pennsylvania. 
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PIGMENT MIGRATION FOLLOWING “Z” PLASTYi 


DONALD E. BARKER, M.D. 

Los Angeles, California 

Previous experiments, Barker (1, 2), as well as the work of Loeb (3) and Sale 
(4) have shown that following the grafting of pigmented skin to a white area 
there is an invasion of the white area for a period of up to 120 days. In reviewing 
that work several problems presented themselves. 1. Will there be a migration 
of pigment to the surrounding white areas following simple procedures involving 
both the black and white skin? 2. If the natural border is not disturbed during 
a surgical procedure even though it is part of a flap which is shifted will the pig- 
ment migrate beyond the former natural border? 

In approaching the above problems it was felt that by using “Z” flaps along 
the noimal black and white borders both of the above problems could be worked 
out in one procedure. However in several of the animals a simple incision was 
made extending from the black areas to the white area. Fig. 1 shows the im- 
mediate result obtained in the transfer of a black flap wth a white border to a 
white area, and a pure white flap to a black area. In making the flap one should 
be careful to go outside of the normal black and white border line. In this opera- 
tion the normal anatomical border between the black and white skin has not 
been disturbed e.xcept at the tip of the flap. This gives one a chance to observe 
whether there will be pigment migration to a white flap in which there is a good 
blood supply, and also whether the pigment will go beyond the normal black 
and white border. 


HESUUTS 


Thirty black and white guinea pigs weighing about 250 gms were used. The 
operations were done under intraperitoneal Nembutal anesthesia. After surgery 
the guinea pigs were returned to the individual cages without bandaging. Ob- 
sei’vations were made at weekly intervals for a period of four months. In all of 
the flaps observed in this study there was a quiescent period following healing 
of about 4-6 weeks. From this time on there was a gradual invasion of the white 
area by the surrounding black pigment, both across the cut edge of the black 
skin and also the normal anatomical boundary. Figs. 2-4 show' guinea pig no. 2 
from six w'eeks after the operation until the end of the observation at nineteen 
weeks. In this and one other experiment apparently some of the black pigment 
was transplanted to the w'hite area by the suture material, as can be seen in tliese 
pictures. In these pictures the appearance of a black area outside the norma 
black area at the end of six weeks has enlarged and finally coalesces with the 
progressing rim of black pigment. Fig. 5 shows the large amount of invasion 
which sometimes talces place. Guinea pigs 11, 12, and 22, in w'hich a simpe 

1 Work done in the Department of Oral Pathology, The Thomtm W. Evans Museum and 
Dental Institute, School of Dentistry, University of Pennsylvania. 
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DISCUSSION 

In tlicsc experiments, as in those in which pigmented skin was grafted to white 
areas, there was a gradual invasion of the white surrounding skin by tlic black 
pigment. This also occmrcd in simple incisions from black to ulutt* skin. Tliat 
the pigment cells are easily transplanted is shown by the black pigment nests 
which developed in the suture holes in tlic while skm areas. 

CONCLUSIONS 

!• Black pigment migrates to the surrounding white skin even after a simple 
surgical procedure. 
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2. The transplantation of black pigmented cells by suturing is possible. 

3. Following the rotation of a black and white flap the pigment migrates 
across the natural border even though it has not been disturbed at that point. 
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THE VALUE OV HOMOGRAFTS 
(A Case Repokt) 

FREDERICK J lIcCOY.MD: 

Tissue transplanted from one individual to another of the same species is a 
homologous graft or homograft, it is also referred to as an isograft 
The idea of tiansplantmg skin from one individual to another uithin a species 
or even from one species to another (zoograft) is as old as the concept of skin 
grafting itself However the only authentic reports of permanent survival of 
transplanted homologous skin have been m cases of monozygotic twnus (3) In 
this respect skin resembles the so called “vascular ’ tissues of the body On the 
other hand relatu ely ‘ avascular” tissues such as cartilage, cornea and frequently 
bone are transplanted successfully 

It was commonly agreed, as recently as the early nineteen hundreds, that 
skin could be transferred from per&on to person wthout undue risk of ultimate 
failure But by 1910 enthusiasm began to wane, with more critical observation, 
and the pendulum 8\vung to the opposite extreme Leaders m the field were 
writing ‘ — the result mil most certainly be ml, the success of isografts may bo 
relegated to mythology” (McWilliams), and, “Homograftmg promises nothing 
and the trouble and suffering of the donor is without avail” (Lexer) 

Following this, certain groups evolved a somewhat more conservative attitude, 
feeling that homografts sliould bo applied to burned patients who seemed to be 
‘slipping” daily from pain and debility despite apparently adequate supportive 
measures (2) It was felt that such patients could not be subjected to Uie risk 
of a general anesthetic and the surgical trauma necessary m obtaining and ap- 
plying autografts Such homografts were considered emergency “dressings” to 
give the patient respite from pam and body fluid loss, and to gam time for re 
cuperation in preparation for ultimate autografling 
With recent advances in nutritional research and a better understanding of 
fluid balance and whole blood replacement the picture has again been altered 
somewhat Pai-entcral and oral protein hjdrolysates and electrolytes, when given 
m conjunction with large quantities of whole blood, almost invariably bnng about 
a satisfactory response in oven extreme cases of debility It is the rule rather 
than the exception for cases referred to the plastic service to arrive in a severe 
state of inanition resulting from weeks or months of pain and uncompensated 
blood and fluid loss, leaving the patient a miserable, apprehensive wraitli whose 
one desire is to bo unmolestod by dressings There hav e usually been one or more 
attempted skin grafts the total contribution of which is at best an incomplete 
‘ take” of the grafts, and it worst the addition of more denuded and infected 
areas where the grafts were taken— incidentally destroying their future u<5efulness 
as donor sites Such a patient often pre'^nts the picture so aptly tenned “chronic 
shock” by Dr I^Iims Gage It is characterized chieflj by a severed contracted 
blood volume coupled with progressive anemia Prompt and adequate replace- 
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2. The transplantation of black pigmented cells by suturing is possible. 

3. Following the rotation of a black and white flap the pigment migrates 
across the natural border even though it has not been disturbed at that point. 
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infested Hith maggots He complained of chest jum Because of (lresi»in„s neither the 
blood pressure nor on ECG were obt\inible, but a cluneal diagnosis of toxic ni>ocardUi3 
was entertained Portable x ia>3 showed delcctosis of the right lower lobe The pa 
tient was given plasma and whole blood before moving bun from the litter on which he 
arrived, and shock position and oxjgcn were neccs>&ar> for the next 24 hours 

Because of the urgent condition of Ins dressings theSt. were changed the following day 
under light anesthesia uid third Uegri e burns found to mvoUc at least GO per cent of the 
body surface, (figure 1) Two inches of the stump of the left femur weie exposed Ml 
surfaces were clean enough for immediate grafting lurgo decubitus ulcers were pic tnt 
over the sacrum and two of the spinous processes Wet dressings were applied It was 
obvious at this time that no moic th in two full dtuins of skin could bo taken from the orcaa 
available os donor sites (upper back) It was likcw lac obvious that an estimated drin 13 



of skin would be icquircd to jiroxide urgtntlj iitcdid covorage for the granulating sur 
faces 

Iwo da^-s later he h id shown but slight itspoiux to thcrapj His pulse remained weak 
and irregular Temptialure luvtied ronstonlly it 101 to 102 degrees, ami hi'> ment il 
outlook continued to detciioralo Bei>eili,d blood examinations remained essontialU tlio 
same, VIZ IIB12 5 rbc 3 5 and total proteins I 7 

Homografting was^dtculcd upon and 10 volunteers were selected to provide the t-slimateU 
23 dermatome drums (736 squiri inches) of skm iiteilcd to cover all Imrncd arc is Whole 
died 5 100 and 4 700 cc rc'ipectivtl) 
the patient lud 16 donoi's w( ii. taken to surg(r> 
died to the jntient covering all granulating sur 
faces except those on tin right bnichiuro and the dteubiti ' Vllhnugli the entire procedure 
required six liours tho patient s mcsthcsii time amounted to ( ulv GO ininutes (hguin 2) 

‘ This IS behoved to bo the most exUnsive transferor skin in a single operation jet to bo 
reported 


FREDERICK J. McCOY 



Fia.iS Five da^ s postoperatively 90% of the grafts are viable Letters indicate that blood 
grouping did not affect the “take” (Patient is type O) (Wakeman U S Army Photo) 
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Fio 4a. After six weeks homografts aro still viable about tlio right thigh, knee, leg and 
left thigh Spontaneous cpithelizatioii has occurred m man> places (Note areas on left 
chest). 



Fvo Tho xiccubili over sncTUTfi ami apmOMS have WAtkedly 

(Valley I'orge U S .\rmy Photos 
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The response of the patient to skin grafting was dramatic. Within 72 hours the ashen 
pallor of his face gave way to a tinge of color. His temperature returned to normal limits 
and his pulse rate dropped correspondingly and became regular and strong for the first 
time since coming under our observation. His appetite reappeared. With his newly 
acquired freedom from pain his morale improved rapidly. 

On the si.xth post-operative day the grafts were dressed, and the “take” estimated to be 
90 per cent (figure 3). On this date the rbc was 4.5 and the Hb 13.5. Whole blood and 
plasma therapy were continued. 

At this point the patient was again transferred to another hospital. There, thru the 
courteous cooperation of the medical officers concerned, it has been possible to follow his 
progress. Only supportive therapy was given during the following six weeks during which 
time the blood picture continued to improve, viz. Hb 80 per cent, hematocrit 45, and total 
proteins 6.0. At this time approximately one-third of the homografts were still viable 
or had been replaced by spontaneous cpithclization. At eight weeks resolution was prac- 
tically complete and autografting was begun. 

It is important to note that at no time following his homografting did the patient’s 
condition return to its previous desperate state, although less effort at prevention was 
required than had been previously expended to no avail. 


SUMMARY AND CONCLUSIONS 

It has been pointed out that homografting has enjoyed various degrees of 
popularity in the past, and a clarification of its place in modern burn treatment 
is offered. 

It is emphasized that homografting is a temporary expedient whose primary 
function is to save life by halting excessive loss of fluids. Properly employed, it 
will be indicated only in those rare instances where there have developed severe 
complications, or where there is a lack of response to adequate electrolyte, blood 
and protein replacement. 

Autografting, as the procedure of choice, can be utilized in practically every 
instance where the patient has been able to survive the initial shock of his injury. 

A case is presented in which a combination of circumstances brought the pa- 
tient to a moribund state. Massive homografting was felt to be necessary to 
preserve life. 

Homografting should be considered only a life-saving e.xpedient, and as such 
is rarely indicated in the intermediate stages of burn therapy. 


This work was done at Wakeman General Hospital, Camp Atterbury, Indiana. 
The able assistance of Maj. R. 0. Brauer, Capt. J. H. Hendrix, Capt. S. B- 
Lewis, and Capt. W. C. Sellman is gratefully acknowledged. 


BIBLIOGRAPHY 


1. Blockek, T. G. Jh.: Personal communication. „i.;n 

2. Brown, J. B. a.vd McDowell, Frank; Massive repairs of burns with thick si; it-sk'n 

crafts: Emergency “dressings” with homografts, Ann. Surg. 115: 658-6/3 (Aprip 

3. Sch.att.ver, .Alfred: Report of isograft transplants in identic.al twins, Arch, ol uto- 

laryngology, 39: 521-522 (June) 1944. 


A NEW OSTEOIOME 


DR LMILO ALDUNVTE 
Santiago, Chile 

CIijsgI, hammer and saws (Joseph) aie commonly used in rhmoplastj , and not 
witliout Iiazard, to reduce the nasal budge, sever spurs and the nasal processes 
of tlie superior maxillae 

The instrument now to bo described is more advantageous in author’s opinion 
m that it enables the surgeon to make a ^^holly controlled and clean separation 



1 10 1» NasaC OsTEOTOJlE JlG lb 


of bony structures Inad\ ertent damage to adjacent or contiguous tissue* is thus 

avoided 

The present writer has devised nlut he deems an easily manipulated and 
completely satisfactory n isal osteotome for the aforementioned purposes It is a 
simple chiael attached to the nctlicr surface of a protecting inctal olive (F ig I a) 
The convex inferior aspect of the olive is so contrived that it can bo made to 
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slide and press firmly on bone in any contemplated angle or direction. (Fig. lb). 
On the upper aspect of the olive e.xtremity of the chisel is a blunt elevation which 
protrudes to a degree which permits the progress and direction of the instrument 
to be observed while passing subdermally. The instrumental elevation is contin- 
uous in a straight line with the shank of the chisel. 



The sharp end of the chisel forms an angle appro.ximately 90 degrees with the 
inferior aspect of the olive. This arrangement makes it certain that in chiselling 
the nasal bridge, for example, the extremity of the instrument does not pass 
beyond bounds because the aforesaid angle enables the anterior rounded extrem- 
ity of the olive to come in contact with the glabella at the precise moment when 
the operation ends. (Fig. 2). 

Thorough undermining is essential/or the efficient use of the osteotome. 



AX IMPROVED SKIN HOOK 


LEO L LCVERIDGE, M D 

Prom the Surgical Semce, McCloskcy Velcratis Admtmsiralion Hospital, 
Temple, Texas 

Use of ^in hooks is second nilure to suigeons e\perienced in procedures re- 
quinng a minimum of tissue trauma Novcrtiieless, some auku irduess can be 
observed It will be noted tliat a conventional skin hook is Jxeld near the center 
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of the handle. The remaining half of the handle is superfluous until, as the fingers 
tire, they slide toward the far end. The smooth, rounded handle gives a poor 
grip. Relative to the gentle retraction required, it must be held with dispropor- 
tionate force. 

The illustrated skin hook (Fig. 1) is employed with striking ease and precision. 
The short handle (3i inch over-all length) permits easier manipulation of skin 
flaps or skin edges. The handle end was curved to fit a finger. This enables an' 
effortless purchase on the handle with one finger alone (as illustrated in Fig. 2), 
or mth finger and thumb grasped lightly together. The curve of the handle 
points in the same direction as the skin hook, in order to orient the operator 
without diverting his eyes. This design is inexpensive to manufacture. (The illus- 
trated skin hook was easily made from a |-inch thick stainless steel Steinmann 
pin.)^ 

‘ Mr. Ronald Earle Grubba, Hospital Machinist, McCloskey Veterans Administration 
Hospital, Temple, Texas, made the illustrated skin hook from author’s design. 

“Published with permission of the Chief Medical Director, Department of Medicine 
and Surgery, Veterans Administration, who assumes no responsibility for the opinions ex- 
pressed or conclusions drawn by the author.” 



SUTURE SCISSORS FOR PLASTIC SURGERY 


LEO L. LEVEIIIDGE, M.D. 

From the Surgical Service, McCloeKey Vclerans Administration Hospital, Temple, 

Texas 

Single strand plastic sutures liavc become justifiably popular in plastic surgery 
about the face; yet none of the commonly used instruments is suitable for their 
removal. 

The points of large scissors will not fit into closely spaced loops where small 
bites of tissue have been taken in suturing. Small scissors, such as eye or cuticle 
scissors, do fairly well when new, but the hard, smooth, round suture tends to 



Figube la. Modified auturc scissors; profile view of blade comparing its fine point \uth 
that of ordinary “stitch scissors’* on left 

slide away as the thin blades close upon it. These small scissors become loose and 
dull quickly. Scalpels are undesirable because llicy cut plastic sutures poorly 
and the sawing action tends to disrupt the wound. 

To prevent “cross-hatching’^ sutures about tlic face are generally removed 
in -18 to 72 Iiours. At this time the perfection of an accurately closed uound is 
easily lost if it is pulled upon by removing sutures with an instrument which 
cuts badly. 

Tlicliospital machinist* was askc<i to copy ordinary “stitch scissors making 
tlie point finer (Figure 1 a) and the concavity greater (Figure 1 b). Tliey were 

‘Mr Honald Earlo Gn ... *’ ” 

Temple, Texas, ■ . . . ■»! 

“Publiebcd with j>ermi& . ■■■.■: • : ■*_ ' 

ourgery, Veterans Admini ■ . • • ■ > - . L • 

pressed or conclusions drawn by the author ” 
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made by shortening discarded, broken, straight scissors. This instrument has 
served well. 'ttTiereas the point of ordinary “stitch scissors” can not fit into the 
small loops used in this type of suturing, the fine point of these modified scissors 
is introduced quickly and with ease (Figure 2). The blades have a clipping action 
which is adapted to these round brittle sutures. Even when use has made them 






Figubb 2. Case. E S. Revision of scars Wound 4S hours post-operative. Removal of 
suture with modified suture scissors. 

no longer sharp enough to cut silk well, they remove 4-0 silkworm gut sutures 
readily and without disturbing the healing wound. 

“Stitch scissors” tvith the above described small, but essential, two modifica- 
tions developed expressly for removing plastic sutures were found markedly 
superior to instruments commonly employed for this purpose. 
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GRAFTING 

StalUrd. H. B.: Ectropion Corrected by 
Bridge-Pedicle Graft. lini J Plast 
tiurg 1 77,Jul^,I018 
Stall ird describes a case of ectropion of 
both lower lids, which was characterized bj 
marked h\ pertrophic changes in the everted 
palpebral conjunctiva, and infiltration of the 
Bobconjuiictival connective tissue with 
plasma colls Both lower lids lud been 
mfecled and tn/lanied for eight jears The 
skin of the lower hds had become shortened 
and had lost most of its mobility 
The everted and thickened conjunctiva 
was excised, the remaining pilpebral con- 
junctiva undermined and the free edge 
sutured to tijo ltd margin The lower lid was 
then incised trausverselj throughout its 
extent, 4 mm below the lid margin, and 
undermined upwards and downwards The 
defect thus created was filled with a bi- 


pedicled ilap brought down to euppl> ade- 
quate skin to the shortened lower hd, and 
to aflord t slight support for holding up the 
loner lid margin The defect m the upjier hd 
was closed h> sliding flaps Paramedian tar 
sorriiaphy was dune and left for three 
months 

The bridge pedicle took one hundred per 
cent and healed b> first intention 
Tins mctliod has been used on four pa- 
tients by tho author 

Editofial Comment Photograplis l>eforc 
and after operation show an excellent end 
result from this operation, both lower lids 
being restored to their normal position, 
and s>niptoma being relieved 

Penn, Jack* Zig Zag Modification of the 
Tubed-Pedicle Flap. Enl J l*laat. 
Surg 1 no. Jub 1048 
A method of tube pedicle formation is 
described by Penn, {larallcl zig zag borders 
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being used instead of straight borders. By 
this method, the donor area closes with little 
tension, thus leaving a good scar. The suture 
lines on the flap and on the donor area do not 
overlie one another. The scar of the flap, 
zigzagged and thus elongated, allows for 
greater mobility of the flap in transfer. 

BURNS 

Glover, Donald M.: Transition In Bum 

Treatment; The War Years. Am. J. 

Surg. 76: 547, Nov. 1948. 

Glover draws upon his wide e.vperience 
over the past thirty years in reviewing the 
changes which have taken place in the man- 
agement of all types of burns. 

The reduction in mortality that occurred 
during the tannic acid coagulation phase of 
local treatment is attributed to renewed in- 
terest in burn physiology. Glover believes 
that the present vogue of using pressure 
dressings has not reduced mortality and 
varies little from methods employed prior 
to the use of tannic acid. 

The management is set up on the basis of 
the e.xtent of the burn, the depth of the burn, 
the presence of shock and of hemoconcentra- 
tion. For second degree burns the use of 
plasma and electrolytes is generally con- 
sidered adequate, since red-cell damage is 
not the usual rule. However, in case of third 
degree burns it is best to omit plasma 
therapy' and use whole blood, since damage to 
the red-cell mass has usually occurred. The 
author advises that anuria be treated by ob- 
servation rather than by massive fluid and 
electrolyte therapy. Secondary anemias 
and infection should be combatted with 
whole blood and specific therapy. Local ther- 
apy should not be instituted on any vigorous 
plan of time. The more superficial burns are 
usually healed in two weeks, while those of 
full-thickness skin loss should be watched 
for the development of infection. -All efforts 
should be made to remove slough quickly and 
cover the wound with skin grafts. Dakin’s 
solution appears to be the most effective 
local agent in preventing infection, removing 
slough and preparing the surface for grafting. 

Edtiorial Comment: This report consti- 
tutes both an unbiased and workable review 
of the literature, and a carefully compiled 
set of rules in the treatment of burned in- 
dividuals as to systemic management and 
local therapy. 


Wallace, A. B. : Treatment of Bums (A Re- 
turn to Basic Principles). Brit. J. Blast. 
Surg. 1:232, Jan. 1949. 

Wallace has used the pressure-dressing 
method of burn treatment for years and as- 
cribes the benefits to (1) absorption of mois- 
ture into the liberal dressing, which tends to 
keep the burn surface dry, and to (2) im- 
mobilization. 

Recently he has made a departure from the 
pressure-dressing method and resorted to 
the “exposure method.” The principles are: 
(1) to expose the burn to daylight and cool 
ward temperature, (2) to keep the raw area 
dry, (3) to immobilize the part in order to 
prevent invasion of the tissues by infecting 
organisms, (4) to administer penicillin sys- 
temically, and (5) to render nursing care as 
simple as possible. 

After standard methods of cleansing have 
been applied, the burn is dusted with peni- 
cillin powder, which is repeated every four 
hours for the first 24 hours and thereafter 
■when necessary. Cultures are taken on ad- 
mission and daily for the first four days, at 
which time the coagulum is usually' dry. 

The burns treated thus have been mainly 
superficial and moderate in extent. Further 
trial is required for deep burns, but the au- 
thor’s experience leads him to suggest that 
they can be treated by this method. 

Edtiorial Comment: Several similar meth- 
ods of managing burns have been tried in the 
past. In this country', records of thousands 
of burn cases under controlled studies still 
indicate that the pressure-bandage method 
offers simplicity in management, comfort to 
the patient and uniformly better results than 
open methods of treatment except perhaps 
in small superficial burns. 

Braithwalte, F., and Moore, F. T.: Some 
Observations on Anaemia in Patients 
with Bums. Brit. J. Blast. Surg. I: SI, 
July, 1948. 

The importance of the nutritional factor, 
especially protein depletion, in anemia re- 
sulting from burns, is emphasized by 
Braithwalte and Moore. They find that the 
anemia arising from burns with greater than 
15 per cent skin loss is extremely persistent 
and reacts only to transfusions of whole 
blood. The anemia will not be relieved until 
the burn is healed, and the burn will not hea 
until the hemoglobin is over 60 per cent. 
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The anemia which develops after the ini- 
tial stage of hcmoconcentration has passed, 
I e , after the first four or five days, is 
related, in time, to the period of excessive 
protein catabolism, and may be duo to dc 
pression of hemoglobin synthesis The mam 
protein loss is related to the burn surface 
Treatment should be directed to breaking 
this VICIOUS c>clc by raising the hemoglobin 
by blood transfusion and compensating for 
protein loss by a high protein diet 

Brown, W. A , Fanner, A W , and Franks, 
W. R Local Application of Aluminum 
Foil and Other Substances In Bum 
Therapy l»i J Surg 76 594, Nov 
1943 

In an ciTort to improve local burn treat 
ment Brow n and his associates present their 
experience with the use of aluminum foil, 
001 inch in thickness In the use of plubic, 
fineb permeated metal sheet, thc> were 
moat interested in axoidancc of the in 
flucnccs of maceration, which may possibl) 
damage areas with onb scanty epithelial 
rcninaiila Burns treated with foil, then 
covered with the usual pressure dressing, 
were usually dry, odorless and presented 
very little exudate as compared w itlt the re- 
action found m vaseline trcitcd sites The 
authors felt that the systemic reaction won 
less when foil was applied locally 
Tlic> also report the use of titanium 
dioxide exposure cream, which was irritating 
and proliabb dtlajed healing The use of 
ascorbic acid localb resulted in rapid ab 
sorption but no significant improvement 
Determination of blood glutathione leads in 
thermal burns was found not to be parlicu 
larlj applicable in burn management 

Urkov, Joseph C The Critically Burned 
Child Am J Snrg 75 821 June, 1948 
In Urkov’s opinion, burns of wide expanse 
in children, duo to frequent occuirence, 
ncccssiLate singular attention in manage 
incnt This is especialb true since the child 
lias so little extrenntj skin available as donor 
sites The author outlines a program of man 
agomcntincludingprimarj sjslcmic Iherapj 
and I)rcp.iration of the surface for grafting 
De feels that the extent of the lesions jusli 
lies the frequent use of homogmfts in order 
to control systemic disturbances and im 
prove the local lesion, followed Later bj apixi- 


ceduro of autografting to cover the remaining 
defect after the homografts have melted 
flwa> 

£rfi/orto/ Comment This procedure seems 
to prolong the care of these children unnec 
essanly and would tend to increase the degree 
of resultant burn contracture and healing 
problems 

HYPOSPADIAS 

Irazd, J , and Klkllson, J Hypospadias 
The Collaboration of Plastic Surgeon 
and Urologist (Hlpospadlas La colabo* 
racldn del clrujano pISstico y del ur5< 
logo ) FA Dta Mtdico 20 1156, 1948 
Hypospadias as viewed by Irazu and Nik- 
Itsoa, 13 i gcnito urinary deformitv which 
must be corrected by plastic reconstruction 
The }ulicnt does not consult (ho plastic sur 
gcon but the urologist Therefore, the latter 
IS the one who ought to have the idea of coN 
laboration, on the basis of a modern under 
standing of the treatment 
The urologist has to make a thorough ex 
amiiiation of the patient investigating other 
possible alterations ui the genito urinary 
system, as cystitis, urctritis, ectopy and in 
fanlihsm He might add urethrography and 
besides be prepared to perform perineal ure 
throstomy or cystostoiny , ind ligation of the 
cavernous urellira, furthermore he can l>e 
an experienced assistant in the reconstruc 
tive operation In the |X>stopcrativc period 
liohas tosec that the cystostonn works prop 
erly and he must prevent or treat the urm 
ary complications which might appear The 
plastic surgeon brings to the task his know! 
edge in the reparative plastics as ho knows 
how to dial with ilaps dissection of tissues 
and to chcxise proper lines of cleavage His 
experience qualifies him to judge the nutri 
tion of a pediclt flap, the advis.ibtlitv of a 
dcbnding incision aud how to make fine 
sutures He is the only one who can prop 
crly Iiandic the special instruments and the 
suture m the icparative surgiry Plastic 
surgery consists of small important details 
which are the secret of success in aiiv opera 
tioii specially when the procedure requires 
free grifts of fiaps For the expenenetd 
urologist there will be 100 per cent ]x>s3i 
bility of curing the urokgical jwrt of the 
treatment in a jiatient with hypospadias 
Instiad 03 a plastic surgeon, he will have 
slight chance of success, even if he has had 
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proper training without the necessary ex- 
perience. 

NEW GROWTHS 

Edmundson, W. F. : Microscopic Grading of 

Cancer and Its Practical Implication. 

Arch. Dermal. & Syph. 57: 141, Feb. 

1948. 

Edmundson discusses the advantages of 
grading malignant tissue according to Bro- 
ders’ classification, as well as the basis for 
grading. The grade of malignancy is based, 
broadly, on the fact that among growths 
there is individuality, depending on the type 
of tissue from which the neoplasm has 
sprung, the site of growth, the type of its 
growth and, as is most important, the degree 
of differentiation and dedifferentiation (ana- 
plasia) of the cells of the tumor. It is from 
this last concept that the weight of evidence 
for grading is drawn. 

Broders listed the average grades of malig- 
nant tissue in various locations, noting that 
in the lip the average grade was 2.07 and in 
the skin 2.19. He listed the average grades in 
consecutive cases in which metastasis oc- 
curred, lip 2.65 and skin 2.93. The grades of 
malignant growths that did not metastasize 
were lip 1.88 and skin 2.10. 

Concerning squamous-cell epitheliomas, 
the ones having high average malignancy are 
those of the tonsil, nasopharynx, posterior 
half of the tongue, esophagus, vagina and 
uterine cervix. Those tending toward low 
average malignancy are found on the anterior 
half of the tongue, buccal surface, cheeks, 
lips, skin, penis and labia. In general, car- 
cinomas that metastasize are of higher grade 
than those that do not metastasize. Edmund- 
son quotes Montgomery, who stated that in 
the treatment of squamous-cell epithelioma 
of the lip, grades 1 and 2 may be treated with 
excision and diathermy with good results (10 
per cent recurrence — Broders) . Grades 3 and 
4 have a poor prognosis after excision of, and 
radiation applied to, the glands (10 per cent 
successful — Broders) because metastases are 
usually present. 

The author concludes that the grading of 
carcinoma according to Broders’ method is 
the best basis for classification of malignant 
tumors yet suggested for practical purposes 
in relation to clinical values. He feels, how- 
ever, that the whole system of nomenclature 


of tumors should be revised to lead to better 
understanding and accuracj'. 

Tice, G. M., and White, C. M. : Skin Cancer. 

Kansas Med. Soc. J. 49: 321, Aug. 1948. 

According to Tice and White, the chief 
etiological factor in skin cancer seems to be 
chronic irritation from such agents as coal tar 
products, actinic rays, weather and unclean- 
liness. Their study is based upon 358 cases 
of cancer treated at the University of Kansas 
Hospital from 1933 to 1945. The higher in- 
cidence of skin cancer in the Southern states 
is cited as evidence of the part played by 
actinic rays in the causation of skin cancer. 
In Fort Worth and Dallas, 46 per cent of all 
cases of cancer are primary in the skin, while 
in Chicago this figure is 12.5 per cent. The 
authors are impressed with the number of 
skin cancers occurring in blond workers in 
the wheat fields of Kansas. 

The treatment recommended is surgery, 
radium or roentgen rays or a combination of 
the three. Basal-cell epithelioma showed a 
cure rate of 95.2 per cent, squamous-cell 
epithelioma 79.7 per cent, and the over-all 
cure rate was 90.5 per cent. The massive type 
of roentgenotherapy is recommended. 

Mohs, F. E.: Chemosurgical Treatment of 
Cancer of the Skin. J. A. M. A. 138: 564, 
Oct. 23, 1948. 

A “chemosurgical” technic, as used in the 
microscopically controlled excision of cancer 
of the skin, is described by Mohs, and the re- 
sults in 814 cases are analyzed. This method 
makes possible the selective destruction of 
skin cancer with the advantages of reliability 
and conservatism. 

The technic includes the following steps: 
(1) Chemical fixation in situ of the tissues 
suspected of being cancerous by means of a 
paste containing zinc chloride; (2) e.xcision 
of a layer of the fixed tissue ; (3) location of 
the cancerous areas by systematic micro- 
scopic examination of the excised tissues ; (4) 
further chemical treatment limited to the 
areas demonstrated to be cancerous, and (5) 
repetition of the process until the cancer, 
including all its irregular extensions, has 
been entirely excised. The fi.\ative chemical 
itself has no selective action. 

The advantages of this method mentioned 
by the author are its reliability, conserva- 
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tism, low mortality, ami efficiencj in rcmov 
^rglr^cKula^ou^^?ro\^fIlSof cuicn which ate 
notinitiall> demonstrible by the ninst cure 
ful chmcal examination The reliability of 
the method is due to the microscopic control 
Vk Inch nukes it possible to follow the irregular 
extensions from the main tumor mass 

Successful results were obtained in 97 per 
cent of the 458 determinative cases of kisal 
cell carcinoma observed for 3 jears or more, 
and m 06 2 per cent of 291 cases observed for 
Siearsormorc Forsquamoua cell carcinoma 
the rate of cure was 85 6 per cent of 222 cases 
in the three 3 c ii period and 84 4 per cent of 
I3G cases m the five 3 ear group 

PeWeese M S Extraocular Malignant 
Melanoblastoma J 11/ 1 , IS8 1926, 
19ec 4 1948 

1 xperience with malignant nicliinobUs 
tonuat the Univci'sit3 of Michigan Hospital 
hum 1J31 to lOlSissumniurizcd l>3 DeWeese 
The hvo 3 e ir an est rale w as 25 4 per cent 
'll patients but 7 9 per cent later died of 
metastases There were no ten \ ear arrests 

Three patients were children one 2 and 
7 3 ears of age The lesions m these 3 cases all 
Kscmbled t3pical nevi and shovsed some ctin 
icul evidence, of actmt3 such as leceiit 111 
crca8emst2eurtciidcnc3 toliiccd 1 xcistons 
weredone withnomcUsiisesuftei two fout 
and tw clvc 3 cai s respect ix cly 

Twenty nine per cent of the lualignaot Ic 
sions originated m cutaneous tumors which 
had not been recogniied as iievi 01 ua iioleu 
tull3 dangerous Many bad been treated by 
various forms of cauter3 without previous 
biopsy and wnthumforml3 disastrous results 
These ntxpical lesions were frequently amel 
anotic and were variously described as 
blood blisters,” hard nodules persistent 
pimples” ‘ warts, nonpigmentcd papiUo 
mas ” or pigmented scats from previous 
trauma ” There were five ulcerating or fun 
giting lesions of the feet which followed 
trauma and had failed to heal 

4 ho pnivciples of treatment are discussed 
with the following suggestions tor prt 
pubertal mel momas simple excision w itliout 
pi'oi)h3 lactic dissection of nodes and followed 
1)3 periodic observation Uoentgen thcrap3 is 
not recommended m an3 type of melanoma 
'03 tuinorof the skin of uncert im cautuition 
regar Hess of the degree of pigmentation 


should be removed 1)3 wide surgical excision 
if it la subject to repeated tnmm i or show s 
signs of chmcal activit3 When feasible the 
principle of ‘ excision and dissection in con 
tinuit3,” as outlined b> Pack and his asso 
ciates should be followed In peripheral le 
sions too far removed from the regional nodes 
to mako this practical, the primar3 lesion 
ina) bcwtdel> excised or the digitamputated 
if no nodes are demonstrable After a period 
of about 6 xxceks to allow free cells to 1 each 
the nodes, a radical dissection of the regional 
nodes should be done In cases of local recur 
renceof regional node metastases the radio d 
procedures advised bx Pack and his osso 
ciates are justified 

Bralthwslte, Fenton Melanosis of the Eye- 
lids linl J Flast Suig I 206 Oct 
1948 

Two interesting cases of melanosis of the 
eyelids are discussed 1)3 Oraithwaitc The 
prcmoligiunt nature of acquired melanosis 
18 well established 

III Case 1 melanosis occurred m the fifth 
decade It became malignant withm a 10 
veai period Original pigmentation (slate 
gru3 ) appeared in the e3elid Pigmentation 
had spread wideb and at timus lU limits 
varied Biops) showed a melanotic carcinoma 
with typical areas of h3dropic degeneration 
flic tumor responded to a combination of 
ridiation and sui gcr3 V w ide urea of pigmen 
tatiuii disap])eaicd after 1 treatment which 
remained confined to the lower lid 

Cose 2 is an example of congenital mclano 
SIS of the C3 clids Original pigmentation w is 
diffusL and not elevated above the surround 
mg skill and covered an extensive area The 
lesion was originally biopsicd in 1911 and 
showed a high degree of potential inalig 
nunc3 Histological sections made 7 xears 
later showed melanotic sarcoma Chnicu! 
Iiehavior over u 7 3 car period suggests a low 
degree of malignancy Growth of the lesion 
folloxxed a severe blow on the eye by a hard 
rubber lioll 

The author concludes that acc|uired mcla 
nosisofthoeyelid is prt cancerous and itsap 
peamneo should bo treated by surgery or 
ladiation or Iwtb Coiigeiiilal blue novi may 
become malignant or max become locally m 
vasive and should be excised in cliddhiKid 
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proper training without the necessary ex- 
perience. 

NEW GROWTHS 

Edmundson, W. F. : Microscopic Grading of 
Cancer and Its Practical Implication. 
Arch. Dermal. & Syph. 57: 141, Feb. 
1948. 

Edmundson discusses the advantages of 
grading malignant tissue according to Bro- 
ders’ classification, as well as the basis for 
grading. The grade of malignancy is based, 
broadly, on the fact that among growths 
there is individuality, depending on the type 
of tissue from which the neoplasm has 
sprung, the site of growth, the type of its 
growth and, as is most important, the degree 
of differentiation and dedifferentiation (ana- 
plasia) of the cells of the tumor. It is from 
this last concept that the weight of evidence 
for grading is drawn. 

Broders listed the average grades of malig- 
nant tissue in various locations, noting that 
in the lip the average grade was 2.07 and in 
the skin 2.19. He listed the average grades in 
consecutive cases in which metastasis oc- 
curred, lip 2.65 and skin 2.93. The grades of 
malignant growths that did not metastasize 
were lip 1.88 and skin 2.10. 

Concerning squamous-cell epitheliomas, 
the ones having high average malignancy are 
those of the tonsil, nasopharynx, posterior 
half of the tongue, esophagus, vagina and 
uterine cervix. Those tending toward low 
average malignancy are found on the anterior 
half of the tongue, buccal surface, cheeks, 
lips, skin, penis and labia. In general, car- 
cinomas that metastasize are of higher grade 
than those that do not metastasize. Edmund- 
son quotes Montgomerj', who stated that in 
the treatment of squamous-cell epithelioma 
of the lip, grades 1 and 2 may be treated with 
excision and diathermy with good results (10 
per cent recurrence — Broders). Grades 3 and 
4 have a poor prognosis after excision of, and 
radiation applied to, the glands (10 per cent 
successful — Broders) because metastases are 
usually present. 

The author concludes that the grading of 
carcinoma according to Broders* method is 
the best basis for classification of malignant 
tumors yet suggested for practical purposes 
in relation to clinical values. He feels, how- 
ever, that the whole system of nomenclature 


of tumors should be revised to lead to better 
understanding and accuracy. 

Tice, G. M., and White, C. M. : Skin Cancer. 

Kansas Med. Soc. J. J(9: 321, .\ug. 1948. 

According to Tice and White, the chief 
etiological factor in skin cancer seems to be 
chronic irritation from such agents as coal tar 
products, actinic rays, weather and unclean- 
liness. Their study is based upon 358 cases 
of cancer treated at the Universit\' of Kansas 
Hospital from 1933 to 1945. The higher in- 
cidence of skin cancer in the Southern states 
is cited as evidence of the part played by 
actinic rays in the causation of skin cancer. 
In Fort Worth and Dallas, 46 per cent of all 
cases of cancer are primary in the skin, while 
in Chicago this figure is 12.5 per cent. The 
authors are impressed with the number of 
skin cancers occurring in blond workers in 
the wheat fields of Kansas. 

The treatment recommended is surgery, 
radium or roentgen rays or a combination of 
the three. Basal-cell epithelioma showed a 
cure rate of 95.2 per cent, squamous-cell 
epithelioma 79.7 per cent, and the over-all 
cure rate was 90.5 per cent. The massive type 
of roentgenotherapy is recommended. 

Mohs, F. E. : Chemosurglcal Treatment of 
Cancer of the Skin. J. A. M. A. 133: 564, 
Oct. 23, 1948. 

A “chemosurgical” technic, as used in the 
microscopically controlled excision of cancer 
of the skin, is described by Mohs, and the re- 
sults in 814 cases are analyzed. This method 
makes possible the selective destruction of 
skin cancer with the advantages of reliability 
and conservatism. 

The technic includes the following steps: 
(1) Chemical fixation in situ of the tissues 
suspected of being cancerous by means of a 
paste containing zinc chloride; (2) e.xcjsion 
of a layer of the fixed tissue ; (3) location of 
the cancerous areas by systematic micro- 
scopic e.xamination of the excised tissues ; (4) 
further chemical treatment limited to the 
areas demonstrated to be cancerous, and (5) 
repetition of the process until the cancer, 
including all its irregular extensions, has 
been entirely excised. The fi.xative cheraica 
itself has no selective action. _ 

The advantages of this method men tione 
by the author are its reliability’, conserva 



SURGICAL TREATMENT OF ELEPIL^"TI\SIS OF THE LOWER 
EXTREMITIES* 

T G BLOCKEIt, JR , M D 

Elephantiasis is a type of gravitational edema supei imposed upon clironic 
obstruction of the lymphatics, aided and abetted by repeated bouts of acute 
infection Dependent portions of the body involved are, in the order of fre- 
quency, the loAver extremity, arm, and genitaha Primary types have as the 
underlying pathology congenital dilatation of the superficial lymphatics and 
sclerosis of the larger lymph trunks, even extending as high as the iliac node*. 
Lesions usually classified as hereditary edema {Milroj 's disease) and idiopathic 
(lymphedema praecox according to Mlen’a classification) may actually exist 
as the same clinical entity, differing only m the degree of involvement of lym- 
phatic structures luth the more se\ere cases presenting themselvci* as develop- 
mental anomalies Others uhich appear during childhood, adolescence, or even 
later may perliaps be occult for a number of years and be made manifest when 
decompensation occurs from the effects of gravitational edema, the strain of 
rapid grouth, or perhaps an mtercurrent infection 

Secondary obstruction of the lympliatics occurs as the result of (1) mechanical 
blockage from any cause (benign and malignant tumors, excessive scarring, in- 
tasiou by cancer cells, plugging of lymphatics by filaria, etc ), (2) sclerosis from 
X-ray and radium therapy, and (3) chronic infectious lymphangitis following 
thrombophlebitis or invasion by pathogenic organisms from lesions of the skin 

Consensus of opinion at present is that the chief function of the lymphatics 
13 the removal of protein and paiticulate matter wluch cannot be readily ab- 
sorbed mto the \ enular portion of the capillanes If the subcutaneous lymphatics 
are blocked per sc or by overgrowth of connective tissue there collects extra- 
vascularly an accumulation of higlily proteinized fluid which because of local 
increase m osmotic pressure invites further edema formation Alost workers 
with the exception of Drinker, who first produced elephantiasis m experimental 
animals m 1934, feel that repeated infection is necessarj to the development of 
the condition All agree that tissues involved m Ijmph stasis are peculiarly 
prone to attaclcs of recurrent cellulitis and lymphangitis with hemolytic strep 
tococci as the predominating organisms, and that inflammation hastens the 
fibrosis of subcutaneous tissue and hypertrophj and brawny induration of the 
skin which are characteristic of full blown tlcphantiosis In spite of the fact that 
IjTnph nodes are concerned with antibody formation, the tissues of the lower 
extremity have poor natural resistance to infection since antibodies do not pass 
easilj through the capillary membrane, like the smaller albumin molecules. 
Pathogenic organisms maj he dormant for long periods of time, giving rise 
spontaneously to flare-up of localized or even bloodstream infection 

• Presented at the Vnnual Meeting of the Vmcncan ^Vssociatjon of Plastic burj.eoii^ 
'wn \Tbor, Michigan, May 2^ I9id 
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MISCELLANIES 

Eagnell, A.: Breast Reduction and Lacta- 
tion. Bril. J. Blast. Surg. 1; 99, July, 
1948. 

In Kagnell s opinion, the lactational 
capacity of hypertrophic breasts has been 
considerably underrated. Of 56 unoperated 
women with this condition, 32 suckled satis- 
factorily and only 2 not at all. 

The preservation of lactation following 
surgery depends on the retention, intact, of 
as many glandular lobules as possible. The 
resection should therefore be performed in 
the superior central portion and should be 
sectoral in shape. Whereas it must be sub- 
total in the central parts, to avoid injuring 
the milk ducts from the retained glandular 
lobules, it may be total in the outer parts. 
If necessary, a crescent-shaped excision may 
be performed around the lower part at the 
second stage. Of 12 women who became preg- 
nant following operation by the conservative 
two-stage method, 9 were able to suckle sat- 
isfactorily. 

Transverse amputation of the breast with 
free grafting of the nipple makes lactation 
impossible. It should be confined to cases in 
which there is no possibilit 3 ’- of pregnancy, or 
lactation has been absent in previous preg- 
nancies. 

Editorial Comment: The data presented in 
this article are of more than ordinary interest 
and value because of the extensive follow-up 
of cases, not possible in the large cities of the 
United States, with their floating population. 
The high percentage of lactational function 
reported in the hypertrophic breasts in this 
series (60.7 per cent) is in strong contrast to 
the lack of function usually ascribed to this 
condition. Equally striking is the amount of 


satisfactorj' lactation (75 per cent) in oper- 
ated patients. This is probably more than in 
women with supposedly normal breasts in 
this country ! 

The proportion of retained erotic sensi- 
bility in the nipple would be a valuable addi- 
tion to the material contained in this article. 
In view of the high degree of lactational func- 
tion, it is safe to assume that the sensitivity 
of the nipple remained intact or only slightly 
diminished in a large proportion of cases. 
This confirms that reconstruction of the hy- 
pertrophic breast by the two-stage procedure 
of transposition conserves a high degree of 
physiological function. 

Baxter, H., Entln, M. A., and Drummond, 

J. A. : Progressive Lipodystrophy. 

Canad. M. A. J. 59: 452, Nov. 1948, 

As stated by Baxter and his associates, in 
progressive lipodystrophy there is some bilat- 
eral symmetrical loss of subcutaneous fat in 
the upper portion of the body. This fre- 
quently commences in the first decade of life 
and is very insidious in onset. It is more 
common in females than in males. Labora- 
tory investigation is negative. Examination 
of the tissues yields nothing positive, except 
loss of fat. The etiology is not understood. 
There appears to be no specific general ther- 
apy. The condition is self-limiting and pro- 
gresses no further when all the fat has been 
lost from the upper part of the body. The 
local treatment in 3 cases is reported. The 
subcutaneous regions of the face were filled 
out with dermis and fat grafts in 2 cases, and 
fat and fascial grafts in the remaining case. 

Editorial Comment: This is an excellent 
resumd of the condition of progressive lipo- 
dystrophy. 



SUnCICAL TREATMENT OF ELEPHANTEYSIS OF THE LOWER 
EXTREMITIES* 


T G BLOCKER, JU , M D 

Elephantiasis la a type of giavitational edema superimposed upon clironic 
obstruction of the Ijmphatics, aided and abetted by repeated bouts of acute 
infection Dependent portions of the body involved are, m the order of fre- 
quency, the lower extremity, arm, and genitalia Prunary types have as the 
underl>ing pathology congenital dilatation of the superficial lymphatics and 
sclerosis of the larger lymph trunks, e\en extending as high as the iliac nodes 
Lesions usually classified as hereditary edema (Milroy’s disease) and idiopathic 
(lymphedema praecox according to Mien’s classification) may actually exist 
as the same clinical entity, differing only m the degiee of involvement of lym- 
phatic structures with the more severe cases presenting themselves as de\elop- 
mental anomalies Others which appear during childhood, adolescence, or even 
later may perhaps be occult for a number of years and be made manifest w hen 
decompensation occurs from the effects of gravitational edema, the strain of 
rapid growth, or perhaps an mtercurrent infection 

Secondary obstruction of the lymphatics occurs as the result of (1) mechanical 
blockage from any cause (bemgn and malignant tumors, excessive scarring, in- 
vasion by cancer cells, plugging of lymphatics by filnna, etc ), (2) sclerosis from 
Xray and radium therapy, and (3) chrome infectious lymphangitis following 
thrombophlebitis or invasion by pathogemc organisms from lesions of the skin 

Consensus of opinion at present is that the chief function of the Ijunphatics 
13 the removal of protein and particulate matter which cannot be readily ab- 
sorbed into the venular portion of the capillanes If the subcutaneous lymphatics 
are blocked per se or by overgrowth of connective tissue there collects extra- 
vascularlj an accumulation of lughly proteinized fluid which because of local 
increase in osmotic pressure invites further edema formation Most workers 
iiitli the exception of Drinker, who first produced elephantiasis in experimental 
animals in 1934, feel that repeated infection is necessary to the development of 
the condition All agree that tissues involved m lymph stasis are peculiarly 
prone to attaclvs of recurrent cellulitis and lymphangitis with hemolytic strep- 
tococci as the predominating organisms, and that inflammation hastens the 
fibrosis of subcutaneous tissue and hypertrophy and brawny induration of the 
skin which are characteristic of full blown elcpluntiasis In spite of the fact that 
iymph nodes are concerned with antibody formation, the tissues of the lower 
extremity have poor natural resistance to infection since antibodies do not pass 
easily through the capilhry membrane, like the smaller albumin molecules 
Fathogcnic organisms may lie dormant for long periods of time, giving rise 
Spontaneously to flare up of localized or even bloodstream infection 

Annual Meeting of the American ^tssociation of PJastic Surgeons, 
Ann Arbor, Michigan, Ma> 2-1, 1919 
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Since the entiie circulatory mechanism of the e.\tiemity is concerned in 
patients with elephantiasis, it would seem logical to remove as much diseased 
tissue as possible, replace it with healthy skin, and guard against further gravita- 
tional edema by the use of supportive stockings or dressings and efforts to 
encourage restoration of normal tone in the leg muscles, which have become 
flabby through lack of normal activity. This has been the treatment of choice 
for a number of years for the relief of chronic giavitational ulcers, which are 
surrounded by an area of devitalized, indurated, and atrophic skin, firmly 
attached by scar tissue to the underlying tissues. 

Procedures which attempt to open up new lymph channels by the inseition 
of threads of silk or other mateiial (Handley) are unsound in that eventually 



Fig. 1 

M A K. White female, aged 48. Lymphedema, five years duration 
a (Left) Preoperative b (Right) 2 years postoperative 

they result in increased formation of scar tissue. Attempts to provide “bridges” 
by means of pedicle flaps for lymph flow from the tlrigh to the abdomen or chest 
are likewise unphysiological. The Kondoleon operation with its various modifica- 
tions has been the most popular type of surgical procedure for treatment of 
elephantiasis in this country in spite of the fact that its underlying theory of 
establishment of communication between superficial and deep lymphatics is no 
longer felt to be tenable. Homans pointed out that m the recumbent position 
drainage of laige amounts of edema fluid is accomplished by gravity through Ae 
dilated superficial lymph spaces and eventually into the general circulation. He 
felt that good results by the Kondoleon-Sistrunk technique were due to the 
lemoval of a certain amount of tissue and himself advocated the excision m 
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stiigea of as mucli subcutaneous (issue as possible, leaving a thin skin flap as 
cover over the deeper structures of the leg. Ghormley and Overton in 1935, 
reporting a large seiies of Kondolcon opciations at the Mayo Clinic were of the 
opinion that proper poat-operativc support was a most important factor in 
obtaining successful icsults since on follow-up studies real improvement was 
found in 72% of patients who \\ore elastic dressings after operation but m only 
40% of those who did not. 

In 1940 Macey advocated a new operation for elephantiasis, which consisted 



Fjo. 3 c 


of peeling back alTccled skin and subcutaneous tissues on half of the leg at a 
time, and applying thick-split giafts on the denuded areas The o\ crlying pail of 
tissue ^va3 then sutured in place to serve as a soit of pressure dressing for a 
period of ten days and thou tiunmcd away. This tcchnuiuo w'as modified b^' 
Bunnell for use m the uppercNliemity by excision m two stages of “the thickened 
tissue external to the deep fascia" ami coveiagc with split-grafts. Poth described 
the same procedure for the lower extremity below the Icnec, using a ouc-stago 
operation and excising all tissue except a narrow strip covering the tibia an- 
teriorly. 
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Potli’s modification of Macey’s technique with a few changes has been em- 
ployed by the writerin six cases, ibfter two weeks preoperative bed rest with the 
leg elevated the skin and subcutaneous tissues are removed completely with the 
exception of the toes, the sole of the foot, and a very small covering over the 
heel cord. Calibrated grafts are cut with the dermatome from the skin which 
has been removed unless it appears atrophic or is involved in an inflammatory 
process; these are supplemented by grafts from the thigh, chest, or abdomen. A 
tourniquet is employed, and bleeders are secured with ^38 stainless steel wire. 
Grafts are sutui’ed accurately in place and covered by pressure dressings over 
gauze saturated with 1 :4000 zephiran in glycerine. AVith the knee in slight flexion, 
a cast is applied and left in place for five days until the first dressing. The patient 
is kept at complete bed rest for approximately 60 days and allowed up only when 
the extremity maintains good color when held in the dependent position. Mean- 
while massage, passive motion and active exercises are instituted as aids to the 
improvement of circulation and the restoration of muscle tone. 

In one patient wdth idiopathic elephantiasis, operation included an area from 
the mid-thigh region to the toes. This procedure was only slightly more tedious 
than the less e.xtensive one, and results up to the present time have been so 
gratifying that this technique will be considered in future cases. 

CASES 

M. A. K.: White female, aged 48. At age of 42, two months following an appendectomy, 
this patient developed spontaneous painless swelling of the entire right leg and thigh with 
gradual progression of symptoms and three or four episodes of cellulitis and acute lymph- 
angitis. On February 3, 1947, all the skin and subcutaneous tissue from the knee to the 
ankle were excised en masse, and the raw surface was covered with thick split-grafts. Post 
operative course was satisfactory. On June 26, 1947, the foot from the toes to the ankle was 
similarly treated. The patient has cooperated in wearing elastic supportive dressing con- 
tinuously, and her present condition is satisfactory in spite of the fact that there has been 
little reduction in the size of the thigh. 

C. E.: Colored male, aged 59. At age of 33 following several months in bed for t 3 -phoid 
fever this patient developed spontaneous edema of the right leg, followed by chronic ulcer- 
ation which persisted for 25 years. During this period he had been completely incapacitated 
e.xcept for occasional odd jobs in the winter months when the edema subsided partially. 
When first seen he showed tj'pical changes of elephantiasis below the knee and two largo 
gravitational ulcers. At operation on July 2, 1947, all involved tissue w.as excised from the 
knee to the toes and discarded. Raw surfaces were covered with dermatome grafts from the 
thighs. A small area which failed to take was re-grafted the next month. The patient did 
well until January 1948, when a small area of breakdown occurred from failure to wear his 
elastic stocking. It healed spontaneously on two weeks bed rest. 

I. M. L: White female, aged 15. At the age of 1 year this patient developed spontaneo^ 
redness, swelling, and cellulitis of the right leg which recurred at intervals of three to six 
months,' each attack lasting from a few days to two weeks. Irreversible edema began at the 
age of 8 and progressed until on admission the right thigh was two inches larger than the 
left and the calf three inches larger. Skin color was normal, and no infection was evident 
at the time of operation. Following operation on August 1, 1947, a secondary touch-up pro- 
cedure was performed seven months later to smooth out bulging of the skin in the ankle 
region at the lower extent of the skin graft. On September 3, 1948, when the patient reported 
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for examination, her condition «as rcmaricabli good and she reported that she nas afaJe 
to pla) volleyball and basket ball %\ithout ill effect 

V R This 57 j car old white male developed in 1030 ot age of 40 sw elling and ulceration 
of the right leg foIlo\>ing local infection of unknown etiology Lesions failed to heal Seven 
jears later edema and ulceration of the left leg appeared as a result of dog bite of the Calf 
Patient was kept at bed rest for one month, during which period he was treated for a mod* 
erate iron deficiency anemia heheved to be secondary to chronic infection, and for prosta 
tism with urethral stiicturc Opciation on the left leg was performed on August 28, 1947, 
on the right, Octobers, 1917 Both hoaleil with 199*^0 take No follow up has been obtained 
as jet 

E B Colored male, aged 29 This patient received severe burns of both legs and thighs 
at the age of 3 T« o years prior to admission a largo circular ulcer appeared on the left leg, 
following minor trauma, accompanied by considerable hvnertronln n r\ 


10 , ijia A which 

weretrcatc' i eg was 

saliahclorj atthiatimo The paticutwas urgcd»fronglj tocontinucuscofclasticstockings 

E S White male, aged 11 Spontaneous painless swelling of the right foot begin one 
year previously, gradually progressing until the entirv leg and thigh were involved It had 
been noted that edemn dccic iscd somewhat on bed rest At the time of operation the legs 
showed two inches difTcrencc in size between the thighs and three inches between the calves 
On Julv 27, 104S ekin and subcutaneous tissue were excised from the mid thigh to the toes, 
(vrith the exception of (he popliteal space) utd raw areas were covered with skin grafts 
from tissue removed os well as from the abdomen On \ugust 27, 1948 a few granulating 
areas left from the first procedure were covered with small strips of skm fitted into the de* 
fccts The patient was kept in the hospii il for three months for rclubihlatioo Condition 
Was excellent on discharge and no break down has occurred 

CONCLUSION 

Elcphantusis of the lower extremities, like many another surgical problem, 
IS more satisfactorily tieated by preventive measures wlierever po&sible Ilian by 
operation Too little emphasis h ts been placed upon the role winch gravity plajs 
m the development of progrcbsivc lymphedema of every variety Lymphatic 
obstruction m itself is not so much to be dreaded as the loss of circulatoiy equi- 
hbrium of the affected limb Tissues which are deprived of their proper blood 
supply inevitably become vulnerable to trauma and mftction The most physio* 
logical approach to the suigical treatment of elephantiasis at the present time 
appears to be the removal of skin and subcutaneous tissue c/i masse dowm to the 
uppermost layer of muscles and the periosteum of the tibia, coverage with large 
thitk spilt dermatome giafts, and mdefindc elastic support for protection against 
injury and to prevent tlie inevitable pathological cliangcs which recun once of 
grav It itional edema would entail 
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Poth’s modification of Macey’s technique with a few changes has been em- 
ployed by the writerin si.\ cases, j^yter two weeks preoperative bed rest with the 
leg elevated the skin and subcutaneous tissues are removed completely with the 
exception of the toes, the sole of the foot, and a very small covering over the 
heel cord. Calibrated grafts are cut with the dermatome from the skin which 
has been removed unless it appears atrophic or is involved in an inflammatory 
process; these are supplemented by grafts from the thigh, chest, or abdomen. A 
tourniquet is employed, and bleeders are secured with ^38 stainless steel wire. 
Grafts are sutured accurately in place and covered by pressure dressings over 
gauze saturated with 1:4000 zephiran in glycerine. With the knee in slight flexion, 
a cast is applied and left in place for five days until the first dressing. The patient 
is kept at complete bed rest for approximately 60 days and allowed up only when 
the e.xtremity maintains good color when held in the dependent position. Mean- 
while massage, passive motion and active exercises are instituted as aids to the 
improvement of circulation and the restoration of muscle tone. 

In one patient with idiopathic elephantiasis, operation included an area from 
the mid-thigh region to the toes. This procedure was only slightly more tedious 
than the less extensive one, and results up to the present time have been so 
gratifying that this technique will be considered in future cases. 

CASES 

M. A. K.: White female, aged 48. At age of 42, two months following an appendectomy, 
this patient developed spontaneous painless swelling of the entire right leg and thigh with 
gradual progression of symptoms and three or four episodes of cellulitis and acute lymph- 
angitis. On February 3, 1947, all the skin and subcutaneous tissue from the knee to the 
ankle were excised en masse, and the raw surface was covered with thick split-grafts. Post 
operative course was satisfactory. On June 26, 1947, the foot from the toes to the ankle was 
similarly treated. The patient has cooperated in wearing clastic supportive dressing con- 
tinuously, and her present condition is satisfactory in spite of the fact that there has been 
little reduction in the size of the thigh. 

C. E.: Colored male, aged 59. At age of 33 following several months in bed for t 3 ’phoid 
fever this patient developed spontaneous edema of the right leg, followed bj' chronic ulcer- 
ation which persisted for 25 years. During this period he had been completely incapacitated 
e.xcept for occasional odd jobs in the winter months when the edema subsided partially. 
When first seen he showed typical changes of elephantiasis below the knee and two large 
gravitational ulcers. At operation on July 2, 1947, all involved tissue was excised from the 
knee to the toes and discarded. Raw surfaces were covered with dermatome grafts from the 
thighs. A small area which failed to take was re-grafted the next month. The patient did 
well until Januarj’ 1948, when a small area of breakdown occurred from failure to wear his 
elastic stocking. It healed spontaneously on two weeks bed rest. 

I. M. I.: White female, aged 15. At the age of 1 year this patient developed spontaneo^ 
redness, swelling, and cellulitis of the right leg w’hich recurred at intervals of three to six 
months, each attack lasting from a few days to two weeks. Irreversible edema began at the 
age of 8 and progressed until on admission the right thigh was two inches larger than “ic 
left and the calf three inches larger. Skin color was normal, and no infection was eviden 
at the time of operation. Following operation on August 1, 1947, a secondary touch-up pro- 
cedure was performed seven months later to smooth out bulging of the skin in the an • 
region at the lower extent of the skin graft. On September 3, 1948, when the patient repor c 
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for c>:amjDation her conditjon was remarkably good flud she reported that she ^as able 
to pla> voUeyball and basket ball witbout lU clTcct 

V R This 57 jear old uhitc male developed m 10% at age of 40sw.eUmg and ulceration 
of tho right IcgfolloHing local infection of unknonn etiology Lesions failed to htal St\en 
jears later edema and ulceration of the left leg appeared as a result of dog bite of the calf 
Patient was kept at bed rest for one rnonth during which period he was treated for a mod 
crate iron deficicncj anemia believed to be secondary to chronic infection, and for prosta 
tism with urethral stricture Operation on the left leg was performed on August 2S 1947, 
on the right October 2, 1047 Both he ilcd with 100% take No follow up has been obtained 
as jet 

E B Colored male, aged 29 Tins patient received severe burns of both legs and thighs 
at Iho age of 3 Twro i cars prior to admission a large circular ulcer appeared on the left leg, 
following minor trauma accompanied by considerable hypertrophj and edema On De 
cember U, 1947 skm and subcutaneous tissues were excised from the knee to the ankle and 
spilt thickness grafts were applied bmall areas of incomplete take were regrafted January 
1C, 1048 A jear later llu, patient was readmitted with ulceration of tin. opposite leg which 
were trialed with pressure dressings and two weeks’ bed icst Condition of the left leg was 
satisfactory itthistime The patient was urged strongly to contmuo use of elastic stockings 

E S White male aged II bpontoneous painless swelling of tlie right foot began one 
year previously gradually progressing until the entire leg and thigh were involved It had 
been noted that edema decreased somewhat on bed nst At the time of operation the legs 
showed two inches difTcrencc ui sue between the tUiglis and three inches between the calves 
On JuK 27, 104S skin and subcutaneous tissue were excised from the mid thigh to the toes 
(with the exception of tho popliteal space) and raw arc is were covered with skin grafts 
ffora tissue removed as well as from the abdomen On August 27 1048 a few granulating 
areas loft from the first procedure were cox trod with small strips of skin fitted into the de 
fcctR The patient was kept m the hospital for three months for rehabilitation Condition 
was excellent on discharge and no break down has otturred 

CONCLUSION 

Elephautuisis of the lower cxtrciniUcs, like many another surgical problem, 
13 more satisfactorily tieated by preventive measures whcrexei possible than by 
operation Too little emphasis has been placed upon the role w Inch gra\ it> pla> s 
in tiio development of progits&ivc lymphedema of every variety Lymphatic 
obstruction in itself is not so muclt to be drcadeil as the loss of circulatory cqui 
Itbrmm of tlio alfected limb 1 issues which are deprived of their proper blood 
supply inevitably become vulnerable to Irituna \nd infection Ihc most physio 
logical approach to the surgical treatment of elephantiasis at the present time 
iippvars to be the removal of skm and subcut \neous tissue cn masse dowai to the 
uppermost layer of muscles and the periosteum of the tibia, coverage with large 
thick split dermatome grafts, and mdefimte cl istic support for protection against 
uijury ind to prevent the inevitable pathological clianges which recurrence of 
gravitational edema would entail 
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EXPEDITIOUS USE OF DIRECT FLAPS IN EXTREMITY REPAIRS' 
DllADFOnD CAhNON, M D and AIITIIUR W TUOTT, M D 
Boatotit MaMachu$cUs 


In 1945, uitli Dr. Barrett Brown, we reported on the usse of direct fiapb to 
the arm and liand as a rapid method of completing the icsurfacmg of areas of 
scar for better protection of underlying otructurea or in preparation for definitu e 
deep surgery (1) Two years ago we reported on the use of open jump Haps from 
the abdominal wall to expedite the completion of large repairs of the lower 
extremity (2) Our enthusiasm m the latter report hai> been corioboratixl by a 
comparative statistical analysis, by Edwaids (3), of a senes of open jump Haps 
witli other types of Haps used for similar lepairs Not only is the time consumed 
for the repair less but the incidence of failure using tlie open jump flap was less 
than with the other types of flap 

As plastic surgeons, it is incumbent on us to continue to emplusi 2 e to our- 
selves and to our surgical colleagues the importance of hastening and simplifying 
tlio surgery of reconstruction witliout jeopardizing tlie result In tracing the 
history of general surgical procedures m the past several decades, one finds that 
many two stage operations were recommended because of earlier bad re&ults 
with a one stage operation Today, with improvements in anesthesia, control 
of infection and better pre- and post-operatix o care, these same operations are 
being done again successfully lu one stage The plastic surgeon sliould follow 
this trend 

One IS handicappcil iii expediting plastic surgery because s»o many of the 
procedures must be done in several stages However, theieaic niethodb available 
to us which will reduce the time consumed in completing a lep.ur and, conse- 
quently, they should be utihred wherever possible The purpose of this paper is 
to cite some of the direct methods which have been used successfully in the 
transfer of flaps for surface repiirs of the extremities 

In evaluating the best method for anv extremity surface repair, the setiuence 
of choices IS usually (I) excision of the scar and closure, (2) resurf icing with a 
free skm graft if the underlying tibawc is sufliciently vascular to accept the graft, 
(3) shifting of single or double pedicled local flaps as either direct or delayed 
flaps and (4) transfer of remote fiaiis In the majority of extensive repairs, 
necessitated by prev lous major deep trauma, the use of a remote flap is the moat 
rapid and effective metliod of securing a satisfactory result. 

The primary indication for the use of a flap is to rephcc superficial and deep 
icvrs With normal skin and subcutaneous tissue Such repheement is of the 
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greatest importance for better protection over bony prominences, for replacement 
of unstable scar tissue, and for healthy tissue through which to carry out defini- 
tive deep repairs to bone, tendon and nerve. 

By planning the flap with a sufficiently bioad pedicle, lepaiis can be completed 
in two operations, about three to four weeks apart. Even large retiograde flaps 
of the lower e.xtremities can be used safely, if provided until an adequately broad 
base. Only if the defect is e.\tremely large or of such a shape that a direct flap is 
unsuitable must the flap be delayed. It is seldom necessary to delay a flap to the 



Fig. I. Direct flap repau for extensive soft tissue and bony loss of ujipei arm preliminary 
to bone grafting of humerus Functions of hand and forearm not impaiied. (From Surgical 
Clinics of North America, October 1947.) 


upper e.xtremity at the time of transfer. Delays m detaching a flap are necessary 
only if the pedicle itself is to be utilized for a part of the resurfacing. 

In pieparing an area to leceive a flap, as wide an excision of suiface scar as 
possible is done. The dissection of the damaged skin and subcutaneous scar is 
carried into nonnal tissue to lemove all possible avascular fibrous tissue and to 
provide a good attachment for the flap. Some of the normal skin may be saciificed 
to secure a healthier attachment for the flap. Skin may also be sacrificed to 
displace suture lines, joining the skin and the flap, away from normal lines of 
tension so that the scar will not restrict motion. Occasionally important un- 
damaged parts of the extiemity, such as tendon or nerve, whose function is 
impaired by the scar may be encountered. These can often be dissected fiee and, 
for the sake of better nutrition and mobility, imbedded in the fatty tissue on the 
under surface of the flap. 
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The donoi aiei fiom wliicli the flap is raised can be better cared for if it i^ 
closed iMtli a split skm graft immediately llns phase iii the prepaiation of a 
flap has been einpJiasizcd by Matombci (4) TJicie may be diflicnlty m applying 
a fully satisfactory dressing on the gioft but even imUi the laie paitial loss of 
the graft, the leduction in aiea of raw surface and conse(iiient gieatcx cleanliness 
of the iNouiid IS atU antageous The ri-Jc of damage to the flap by infection or 
tlirambosis IS icduced and when the flap is dctaclicd, both iionnds lan bo safely 
closed piimaiily 

Surgical delajs m detaclnng the flap aic necessary if the new blood supl>l^ 
has de\ eloped slowly from the surface to which t)ic flap is applied E\aluation 
of the condition of the circulation can be m,ule by tcniporaiy conipiession of the 
pedicle 01 other similai tests Dclajs may also bo desirable to mcicaso the elTcc- 
ti\e size of the flap foi coveimg additional suifaces nnccessible at tlie pnmarj 
procedure Should the flap be edematous and tlie cneulation doubtful, all sur* 



Tin 11 Direct 11 ip repair of unstable Ncar abo\o e\tpraal malleolus No deep surgcr> 
indicated ur cuiUcinpl itcd 


gery should obviousl> be postponed a few davs Tins condition is unu''ual unless 
the wound liu> been neglectetl and infection has occurred An often difficult 
decision to make is wliethcr to close the wound aftci flttaching the flip An 
ill tiincil or ]lUe\ccutcd clo&ure may result lu a marginal slough tliat will i educe 
the value of the lepair Ihe aaciage time foi attachment of llu*c llapa is three 
weeks hut some can bo dcUchtd as early as IS dtjs and othei-s must rem iin 
attac lied as long as four w ecks Little is gamctl by &c\ enng the jictln le too haslil\ 
Final decision .ibout se\ enng the pcdielo is best in ulo bj uviminmg the coiuhtion 
of the II ip 

T>pes of fcxation \ary with the site of tlie rcpaii In gineral, it can be svid 
that all upper extremity flaps fi om the abdoinm.il or < best w alls can be '*( tui (xl 
adequately’ willi adhesne strapping For tlic lower extrenntx, fixation is more 
complex because the legs cannot be placeil in a n itural position ami, coii'tqucu- 
tly, must bo buppoitcxl as well as immobilized lliis usu i!l\ ucctssilatcs the usc 
of a iigid splint lather than adhesixe strapping V plaster cast is ihemctho 1 most 
commonly used, hut others, including plexiglass (o), liaxi* been suggcstixl Care 
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Fig. III. Direct flap replacement for healed skin graft over os calcis. Graft stable but 
painful because of absence of soft tissue padding between skin and bone. Adequate paooing 
provided by flap. 



Fig. IV. Direct flap replacement for healed skin graft on sole of foot. Qgces- 

taneous tissue deeply avulsed. Wound closed with a skin graft. Additional protecii 
sary for metacarpal heads. 


must be taken to be sure that the pedicle of the flap is not completed or 
by the overlying leg when a cross-leg position is necessary. There is also an 
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of pressure on the skin and subcutaneous tissues of the undcriymg leg e\ en if 
the pedicle of the flap does not he beneath it 
The flap itself is protected and supported by a firm, re&ihent dressing so 
arranged that the pedicle is not compressed and the flap can be easily inspected 
at intervals in the immediate post operatne period Such an inspection will 
often reveal alterations in the normal circulation to the flap that are still cor 
rectible Cotton mechanic’s waste i» an ideal medium for the dressing since it 
provides resiliency and can be leased aside to permit the inspections without 
disturbing the dressing as a whole Interpretation of the color of the flap is most 
important Seldom does a flap fail because of inadequate arterial supply The 
normal arterial pressure la usuallj sufficient to pump blood into flap a but if the 
pedicle IS kinked or inadequate, the \ enous outflow at a much low er pressure may 
be impeded Persistent blui"!! discoloration of a flap, due to venous congestion, 
IS often a grave sign of impending necrosis 
iVfter complete healing, a flap on the lower extremity, and even one on the 
upper, should be supported by a firm dressing until normal circulation is fully 
re-established This may take from six months to a year In extreme instances, 
the life long wearing of support may be required Tlie absence of sensation in 
the skin of a flap calls for the avoidance of unnecessary trauma to the skin 
and protection against it Conscientious examination and care of the anesthetic 
surface by the patient is essential for final success Sensory and vasomotor 
functional recovery progress at roughly the same rate and the recovery of these 
IS a good guide to the desirable duration of protection and support 

SUMMARV 

A, plea is made for the use of direct methods wherever possible m extremity 
repairs In this way ho^^pitalization is reduced, fewer operative procedures are 
nccessaiy, definitive deep surgery can be undertaken earlier, and the rc*'Ults are 
equally as satisfactory as witli multiple stage procedure^ Some of the direct 
methods that hav e been used are illustrated 
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THE TREATMENT OF RECURRENCE OF CANCER OF THE BREAST 


CHARLES E. BOYS, M.D., F.A.C.S. 

Kalamazoo, Michigan 

According to Pickrell, Kelly, and Marzoni, about one-third of the cases oper- 
ated upon for cancer of the breast have local recurrences. (1) At the same time 
there is a tendency quite general among surgeons over the country to refuse 
further surgical aid, because they offer a less favorable outcome than did the 
original cases. In our own group of 157 cases, there shows about the same per- 
centage of recurrence (29.9%). Of the total of 163 cases, sN had recurrence in 
the sternum, or 3.68%, and these were operated. With the development of 
plastic surgery, many of these cases heretofore considered as belonging to the 
“inoperable” group have become operable. Some of the cases below preceded 
the plastic surgery era, but by the same token, the longer the time which has 
elapsed since surgeiy, the better the end results can be compared. Pregnancy, 
or lactation, should not discourage the surgeon if there are no other signs of 
cancer present. 

The following six cases make up the author’s complete list of cancer metastases 
of the sternum and ribs observed as complications in the total of 163 cases of 
cancer of the breast: 


CASE I. Mrs. A. M., age 36 

Two months postpartum, in 1911, patient had a radical mastectomy by the author. This 
consisted of removal of pectoral major muscle and dissection out of the axilla. The tissue 
removed was pronounced “cancer of the breast”, by Dr. A. W. Crane and Dr. J. B. Jackson 
of Kalamazoo. Three years later, in 1914, there was a recurrence at the site of the former 
breast operation. This consisted of a “lump” near the sternum between the fourth and 
fifth ribs on the left side. There was no x-ray or clinical evidence of other recurrences pres- 
ent. 

Operation April 21, 1914, consisted of removal of about two inches each of the fourth 
and fifth ribs, including parietal pleura. Pneumothorax ensued but this disappeared spon- 
taneously in about ten days. (No positive pressure was available in those days; further, it 
was thought there was a better wound healing when negative pressure was avoided.) Pri- 
mary union resulted in the approximated edges of fat and skin. No postoperative x-ray 
treatment was given. 

There has been no x-ray or other evidence of recurrence since, and a letter from the pa- 
tient in December, 1938, declares that she was well and her local doctor, who had recently 
examined her, found no evidence of cancer. 

CASE II. Mrs. W. F. H., age 86 

Radical operation by the author, August 16, 1918, with removal of major, but not minor, 
pectoral muscle, and dissection out of the a.xilla. This was followed by 340 r. units of x-ray 

treatments. . . 

Recurrence March 1922, four years after initial operation, and first observed when six 
weeks old. The recurrence showed by x-ray as a small egg-sized nodule, mostly intrathor- 
acic and involving the sternum. No other involvement showed by x-ray. Operation of 
recurrence was done April 18, 1922, included removal of parts of the second, third, and 
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fourth riba, nnd put of the sternum Dutnobi^bj Dr A S ^\■lrthln of Ann Arbor, Michi 
gan, waa “scirrhous met istasis’ Ihc oiiI> complication uas cmp\ema which lasted two 
or tluee months, then healed spontaneous!} and pemianciitl> \ ray at tins time was 
negatiae foi metastasis elsewhere in the chest 

Progress was excellent for two jears, then she lost weight and stiength, but bad no t\i 
dcncc of local rccui rence Late m 1925 she had a pathologic il fracture of the left troclmn 
tor, about two bj five centimeters in size She died earlj in 1920 of malignant toxemia A 
postmortem cxamin vtion sliowcd no evidence of c nicer other than the one m the left tro 
chanter 


CASE 111 Mrs .1 H , age 57 

Lump removed from the left breast chew here in 1027 after its presence had been known 
for ten veal's After removal it was leportcd by Dr A S Wartbin as ‘non malignant” 





Case I Postpartum malignancj devclo|>ed during lactation Thice jears later an inter 
castal recurrence was removed and no lurthersign of recurri-nvi in thirty five jcirs 

\^sccond lump appeared just below (be scar of the first operation and was first discovered 
January 1, 1930 Anulhor sm illcr one was dii>covtrcd iitar bj on the same dale The former 
was hard and irregular, tlu latter was kss so Simple m isltclomy was done at first, nud 
agunatthislimcDr A S Warthin reported idtno fibromawilhcjslioducts Aoevidciice 
of malignancy ’ 

On March 3, 1941, she had observed a Jump for two jtars It had grown very slowly anti 
the only re isoii for coming in at d! was that il bad nctollj begun to *sting” 1 xamination 
showed a well nourishctl woman of 57 who bad a weight of 140 pounds and blood pre-^uri. of 
150/65 Uitwccn tlic fourth and sixth ril>s on the left side was a email walnut sized nodule. 
With a sm illcr wlieit kernel sized one median to it Grossly Hit tumor was i mclastasis 
from cancer of the biiast The mass was fixcil and cau'-ed adeep dimple in the ovcrhinguig 
loose skin and f it No palpable glaiuls in uther axilla or tho supraclavicular region were 
found Tiie lung fields were clear and there was no x rav evidt iice of met ist isis elsewhere 

Tlioracotomy left cliest wjs done Mirch 10, lOlI VI tint lime there were removed tho 
nodules, part of slcrnuvu, and parts of tlw. three adiaeciit ribs Palhologieal report by Dr 
II II Prentice, local pathologuit, was a 'scirrhous t ircinoina bize of nodule suggests pri 
marj tumor rither tli in a metastasis” 

September 21, 1912 a nodule was removed from ntarlhe incision and reported b> Dr II 
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R. Prentice as “subcutaneous, metastatic scirrhous carcinoma”. Normal chest and no 
evidence of recurrence shown by x-rixy on February 1942, 1945, 1946, and 1947. There was a 
“metastatic lesion in the scar”, reported by pathologist, and which was removed on Febru- 
ary 14, 1945. No further recurrence after February 1945. Her latest check-up by .^c-ray on 
April 27, 1949, showed “no evidence of metastatic neoplasm or other change in the chest 
since previous examination. No evidence of metastatic neoplasm in lumbar spine or pelvis”. 
This patient is free from cancer four years after last recurrence was removed and eight years 
after the original thoracotomy was done. There has been no x-ray treatment since thoraco- 
tomy. 


CASE IV. Mrs. E. T., age 63 

Left breast removed elsewhere in 1933. “Said to be cancer.” Eight .x-ray treatments were 
given soon after mastectomy. X-ra 3 ' examination shows that the chest wall and spine were 
negative for recurrence on September 21, 1933. 

Patient was first e.xamined July 15, 1942, at which time she stated she had had a lump 
over the sternum for about a year. 



Case III: Showing how lesion looked before removal of part of sternum and parts of 
three adjacent ribs. 

On this day, x-ray findings showed : 

“1. Lung fields clear. 

2. Multiple bony metastases in dorsal spine. 

3. Metastatic mass involving anterior and superior margin of sternum but does not 
extend appreciably into the thoracic cavity.” 

Operation was done July IS, 1942, and consisted of resection of middle third of sternum, 
parts of the third, fourth, and fifth ribs and irrigation of the pleural cavity. Pneumothorax 
developed in spite of positive pressure anesthetic, but caused no untoward symptoms and 
cleared up in about three weeks. Pathological report by Dr. H. R. Prentice was “metasta- 
tic carcinoma”. 

On September 1, 1942, the right breast, with both pectoral muscles were removed and 
right axilla was dissected out on account of previously found tumor without axillary gland 
involvement. Uneventful recovery. 

Recurrent nodules were excised November 6, 1942, and several more removed April 1&, 
1943 Patient then had a pathological fracture of the left humerus and soon after erosion of 
condyle of the left femur, head of left tibia, and destruction of right scapula. Patient died 
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of carcinomatous mctastascs on February 5, 19M Nox ray treatments were given since the 
right breast was removed August 21 , 1933 

CASE V. Mrs, M. E, B , age 56 

This patient was first observed May 15, 19-10 Her complaint was a growth lu the right 
breast following an accidental elbow bump m August 1939 The lump began to discharge 
during December 1939, but still the patient thought she couUl do notlving about it because 
of her husband's last illness, which lasted three montiis The lump was sore but not painful 
She had lost ten pounds in weight The right mpplc was ulcerated but there was no fixation 
to the chest wall or skin There Wiis a definite lump the size of a walnut beneath the right 
nipple There were no palpable axillary or supraclavicular glands Radical operation on 
right breast, with removal of pectoral muscles and dissection out of axilla was done May 
10, 1940, more than nine months late Pathologist reported “ulcerating Paget’s disease in 
the deeper part of nipple and duct cell carcinoma of breast with metastasis in two of larger 
muscles” Sbehad7600r unitsofx ray No 200 kilovolts and heavy filtration 

Observation recorded as of March 7, 1941, there was “no evidence of recurrence in the 
axilla, supraclavicular region, or the skin The lun^ were clear” 

Patient was seen in the ofhee on January 26, 1912, with complaint of urinary frequency 
and smarting In examining the site of the mastectomy on that date, some prominence was 
noted over the sternal end of the right third rib The mass, however, seemed soft and there 
was no discoloration 

Patient returned on March 27, 1942, and reported that the urinary symptoms had sub 
sided shortly after the previous call in January She came on tins dale largely because of (he 
lump found on January 26th 

On April 1, 1942, examination showed amass about the size of an average sized olive over 
the right third rib at the sternal juncture It was soft but fixed to the nb There were no 
palpable glands m the axilla or in the neck 

Operation on April 2, 1042, consisted of simple removal at first When pronounced mabg 
nantbyDr H R Prentice, a radical removal was done at once, under the same anesthetic, 
and included pectoral major muscle and dissection out of the asilla There was apparently 
no involvement of bone 

On August 18, 1042, she came m because of the lump which she fuuud on January 26, 
1942 There were no subjective symptoms An examination showed an olive sized mass 
over the third rib at the sternal juncture There were no palpable glands in the axillae or 
neck Further examination showed u recurrence five centimeters long, two and i half ccnti 
meters wide in the chest and sternum X ray showed “nonnal chest in frontal view Lateral 
view failed to show any film evidence of metastasis in the dorsal spine or sternum” 

Operation was done August 20, 1942, and consisted of removal of mass with parts of third, 
fourth, and fifth nbs, and about one half of sternum on right side Uneventful recovery 
Negative x ray on September 7, 19-12 

On December 31, 1942, a nodule was found over the former incision made for the removal 
of pari of sternum and three adjacent ribs It invaded the skin, but was movable and no 
nodule could be palpated over the remainder of the sternum or ril>s About the same time 
the above nodule appeared there also appeared a rapidly growing lump m the breast 
Impression 1 Recurrence of cancer on the right side lu the incision from tlic removal of 
sternum 2 Cancer of left breast X ray ofDcccmbcr31,i942,showed“aogrowthmeta3tatic 
breast region demonstrated” Uxomination disclosed a hickory nut sized lump immediately 
under tho nipple of the left breast It was moderately tender It was well differentiated 
from the Tcmaindcr of the breast It produced sliglit inversion of the nipple Tlicre was no 
discoloration in the skin and it was not attached to the chest wall 

Radical operation done on left side with removal of major and minor pectoral muscles 
and axillary dissection Pathological report by Dr II R l^cntice “'tfcduJlary careinooia 
All nodes cxamiucd showed very cellular mctastascs” 

Patient dad of recurrence about 1945 No further details available 
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CASE VI. Mrs. A. W., age 74 . 

Left breast removed elsewhere in 1925. Could get information that she had had a radical 
breast operation, but obtained nothing as to whether or not she had had ,x-ray treatments. 
Among si.\ symptoms, the last one mentioned is the only one of importance. She asked if 
she should have an \-ra}' of her chest, although she had no local symptoms and she had made 
no mention of a hard, fi.xed mass over the sternum. The mass made a deep dimple in the skin 
and fat. This was clinicallj' a malignant nodule and was fixed to the bony structures. It 
was about the size of an oi’dinary hickory nut, slightly red, but not tender, and neither open 
nor ulcerating. X-ray studj' showed: “No evidence, definitely, of metastatic bone lesion of 
dorsal spine, ribs, or sternum. Advanced general demineralization present. Retrosternal 
structures appeared to be normal as did the posterior of the sternum concerned”. 

April 26, 1942, had cautery knife removal of an urethral caruncle and a Buie hemor- 
rhoidectomy. April 29, 1943, had a resection of the middle third of the sternum with about 
seven centimeters each of the adjoining third, fourth, and fifth ribs. The edges of the medi- 
astinal pleura were sutured over the sternal defect. 

Patient died suddenly the night after the operation, fifteen minutes after being seen by a 
competent nurse who reported the condition of the patient as normal for one who had had 
that type of operation. She had no other clinical evidence of cancer at any point. 

RESUME OF THE SIX CASES 

The first case, Mrs. A. M., age 36, recurrence of postpartum malignancy three 
years afterwards. She is a cure 35 years after the intercostal recurrence was 
removed. 

The second case, Mrs. W. F. H., age 56, was given two years of good health 
and one year of life after the sternal recurrence was removed. No other metas- 
tases were found even during post mortem examination except a trochanteric 
fracture. She had no recurrence in chest or lungs. 

The third case, Mrs. A. H., age 57, was twice declared “not malignant” by a 
competent pathologist, Dr. Warthin. There was a slow-growing lump for two 
yeai’s which was malignant. Recurrences were respectively tw’enty-two and 
ten years; this amount of time having elapsed since the initial operations, sug- 
gests the development of a new tumor. This is confirmed by the statement of 
the pathologist. Dr. H. R. Prentice, who said “size of nodule suggests primary 
tumor rather than metastasis”. The patient has been free from cancer the last 
four years, and eight years from the first removal, with no signs of recurrence to 
April 1949, except as above in 1945. 

Case four, Mrs. E. T., age 63, developed cancer sometime between August 21, 
.1933, and July 15, 1942. It was thought that the metastatic mass over the ster- 
num, should be removed in spite of the late appearance of the patient and the 
spinal pathology. Evidently this patient had a fulminating type of cancer which 
caused one recurrence after another until her death two years later. 

Case five, Mrs. M. E. B., age 56, was a Paget’s disease and a duct cell car- 
cinoma, knowingly delayed three months because of condition of patient’s 
husband. Radically removed April 19, 1942, at xvhich time the ribs were appar- 
ently not involved. Clinically there was recurrence, although careful x-ray studies 
said there were none. The sternum and parts of three ribs were removed August 
20 1942, and the left breast removed because of rapid development on Sep- 
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tember 7, 1942, at A\liich time \ ray studies of the chest were negative She 
died of recurrence about 1945, but no particulars wcie a\ailable 
The sixth case, Mrs A. W , age 74, looked fa^olable for a cuie, but she died 
within twenty-four hours with only fifteen minutes of symptoms, probably 
from embolus 

There is a suggestion that inflammation, as m the empyema, may bo a factor 
in non recurrences, and some of these “recuirences” may not be recun cnees at 
all, but rather may bo new tumors Sometimes there was \-ray evidence of rc 
currence in the sternum, but not always 

RLFLULNCL 

1 PiCKRELL, K L , J M , and Maiizom, F A , Journal Plastic A Reconstruc 
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RESULTS OF EARLY TREATMENT OF CONGENITAL 
ANOPHTHALMOS 


WILLIAM S. KISKADDEN, M.D., ALLYN J. McDOWELL, M.D. and 

TED KEISER 

Los Angeles, California 

Congenital anophthalmos is a rare abnormality. In 1900 von Hippel was able 
to collect only 64 bilateral and 23 unilateral cases in the literature. However, 
the more recent literature and our own experience indicate a more common 
occurrence. Also, extreme microphthalmos, which is reported more commonly 
and can often be distinguished from true anophthalmos only by serial sections 
of the orbital contents, offers the same practical problems of treatment. 

The etiology of congenital anophthalmos may be ascribed to either the endog- 
enous factors of heredity or to exogenous factors such as intra-uterine inflamma- 
tion or toxemia, with considerable experimental evidence lending weight to the 
latter. Laplat is reported to have produced anophthalmos or cyclopia in tadpoles 
by spraying aqueous solutions of toxic substances on frog eggs during certain 
stages of development. Stockard reported he was able to produce both unilateral 
and bilateral anophthalmos by breeding alcoholized animals through several 
generations; he also obtained similar results by treating fish eggs with alcohol 
during certain stages of development and by treating hen eggs with alcoholic 
fumes either before or during incubation. Other workers have shoira that chicks 
with undeveloped eyes or no eyes at all could be produced either by e.xposure 
of the eggs to X-rays or by injection of toxic substances into the eggs. 

According to Mann, heredity of anophthalmos is rare, with no marked sex 
incidence, and the tendency to bilaterality and the sporadic incidence are in 
favor of an envii'onmental cause. Rare familial and hereditary cases are ob- 
viously germinal and several of these were unilateral. 

Mann has classified congenital anophthalmos into three types and summarized 
the anatomy of the defect as follows: 

(1) Primary anophthalmos, in which the single originating fault is failure of 
the optic pit to deeperr and form an outgrowth from the forebrain. It begins at 
or before the 2 mm. stage. 

(2) Secondary anophthalmos which usually occurs only in non-viable mon- 
strosities and is due to complete suppression or gross abnormality of the fore- 
brain. 

(3) Degenerative or consecutive anophthalmos includes cases in which the 
optic oirtgrowth has developed, then degenerated. Embryos are occasionally 
seen with one optic cup stirnted and not in contact with the surface ectoderm. 
Such an eye might be expected to lead to either extreme microphthalmos or 
anophthalmos. 

There are usually no other associated defects. The eyelids are present and 
except for their small size and concave contour, appear normal. The cilia, puncta, 
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lacnmal gland and meibomian glands are normal The palpebral fissure la short 
cned and the orbit is small The axtra ocular muscles may be present \vitli 
normal innervation The orbit may contain fat, mu“L.les and nerves but the 
optic nerve is absent and the optic foramen small Hare reports measurements 
of the bony orbit by means of X rays and measurements of the soft tissue socket 
by means of molds in two cases The measurements of both the orbit and socket 
averaged roughly 30% smaller than normal m all diameters 

The problem of treatment is to transform a. socket of inadequate size and 
sliape into one that will retain a prosthesis of satisfactory size and contour 
In some cases the diminution m size of the socket and palpebral fissure may range 
well beyond 50% and is of course more apparent m unilateral cases If un 
treated, this disparity is not corrected by grow th and in fact appears to increase 
In traumatic anophthalraos the relative size of the socket may be larger but the 
loss of lining and hd tissue with scai formation and deformity of the bonj orbit 
may present a problem quite similar to that of congenital anophtlialmos Ihe 
conventional approach to this problem has been to enlai^e the socket and 
palpebral fissure by dissection with the addition of lining in the form of skm or 
mucous membrane grafts V review of the English and jVmencan literature 
since 1928 reveals that contributions m rcgai^ to treatment have been virtually 
limited to variations in the technique of grafting The amount of lining 
necessary usually demands skm grafts instead of mucous membrane grafts 

While this method can result m considerable mcrease m size of the socket, 
there is common agreement that the overall result is far from ideal The skm 
grafts may produce an offensive discharge and lack the pbabihiy and claatscily 
of normal lining The scar tissue produced further inhibits the adaptability to a 
prosthesis Wiicii the palpebral fissure must be lengthened the hd edge resulting 
from the junction of skm md skm graft is devoid of lashes and presents an un 
natural appearance 

A case of congenital unilateral anophthalraos treated m the above manner is 
shown m accompanying photographs The patient was fiist seen at the age of 4 
years and the bonj orbit was so small that it was necessary to cairy the disaec 
tion and grafting antcnorly or superficial to the orbital rim m order to obtain 
upper and lower cul-de ‘•acs of any appreciable size The length of the palpebral 
fissure was overcorrected to facilitate grafting and the excess length is to be 
closed at a later opciation A great increase m the «ize of the socket w as obtained 
as evidenced by prcoperitivc and postoperative photos, and cul*de sacs of 
quite adequate size also tcsuUciI The giaft itseU is excellent but the sum total 
result of tieatment is far from sitisfying AMien the length of the palpebral 
fissure IS corrected and the upper hd elevated this p vtient w ill be able to retain a 
prosthesis and will show a fairly representative result of the usual surgical 
treatment of this condition 

alternative method of treatment is that of progressive dilatation, begun 
at the earliest possible age Such a method w is de cubed m Russian literature 
by 'i Prijib>lskaja in 1931, he reported good results on a senes of 10 patients 
with eight j ear follow up'^ Gougelmaii m 1937 described and rccomincndcd 
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Fig. IB 
Fig. I 

This girl was brought in for treatment at the age of 4 years. The socket n as enlarged by 
dissection and addition of lining in the form of a split-thickness skin graft 9 montlSi ago. 
The size and shape of the socket are adequate and after further closure of the outer canthus 
an artificial eye can be fitted. There are no lashes in the lateral two-thirds of the lid margins 
and the entire orbit is at a loner level than the normal one. 
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progressive (Ulatation, particularly in cases of cryptophtlialmos and extreme 
microphthalmos and emphasized the importance of beginning at the earliest 
possible age, although he also had good results in gome adults. In 193D Lemorc 
reported successful dilatation and fitting of a patient 4 years old with unilateral 
congenital anophthalmos; his patient had previously been untreated for four 
years since extensive consultation of the literature and colleagues had brought 
no suggestion for satisfactory trcjUmcnt. He cmpliasized the difficulty in finding 
information regarding treatment. 



Fic II 

H. 13. Lemero’s case 
dilalatioD wiia begun a 
artificial eyo aa shown 

munication Dr. Lemcro reports it wna subsequently incrc.osecl to a size approximately equal 
to the normal oye. 

Therefore, although the method described here was arrived at and dcvelopctl 
independently by one of us (T.K.), no claim to originality is implied but rather 
we wisli to redirect attention and recognition to a method which appears to be 
the treatment of choice and yet has escaped general knowledge. We are aware 
that such a method is not in common use among plastic surgeons in this country 
and inquiry among a number of ophthalmologists indicates a similar situation in 
tlio eye field. 

In our experience progressive dilatation of the anopblhalraic orbit lixs been 
used in a series of four patients, with the longest follow-up period being 4 years. 
To date there has been only one unsatisfactory result; after succesaful dihitation 
and fitting of eyes at the age of IS montlis tills patient failed to return for further 
c.xaminatiou and treatment for a period of 2J years. It is hoped that by continued 
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Fig. hi J. B. 

Illustration of acrylic forms used in the treatment of bilateral 
age of 12 months to 19 months. Satisfactory fitting of artificial eyes followed. Patient los 
before photographs could be obtained. 



Fig. IV P. D. , 
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Fio V.1 



Fic V/? 

Fio V C G 

.1 Unilateral anophtlialmos with Irealmont b> dilaUon begun at the age of 4 weeks 
Tlio mercaso m size of forms up to 13 months is shown 

« HesuU at age of 4 jeara The artificial eye (nght) hna been worn for over 3 3 ears with 
no difficiAlli 'Che has iMicw vft wie it, iwUtvaU wwd the yiticut la fully ac- 

customed to it 


socket has already been dilated to set era! times its onginal size 'llie fourth pa- 
tient presented unilateral anophthalmos and trcatment was begun at the ago of 
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one month, using a form measuring 6 mm. in length; at the age of 13 months 
he was wearing an artificial eye measuring 22 mm. in length with a very satis- 
factoiy appearance. Thereafter, a slightly larger eye has been inserted every 3 
or 4 months and now at the age of 4 years the artificial eye and lids match the 
normal side completely with no visible deformity. In each case it has been most 
gratif3dng to obtain adequate size of the socket together with preservation of 
normal lining, lid edges and lashes. 

The entire treatment in these patients has been developed and carried out 
by the optician alone (T.K.), and it is believed that the most important require- 
ment for success is the opportunity to begin treatment in early infancy. The 
forms are not fitted from impressions but instead a wax form of the desired shape 
is fitted by trial until the maximum size that can be retained is reached. This 
is then duplicated in acrylic and inserted. Usually within a few days a form 
nearly twice as large can be fitted. Two or three weeks later a still larger form 
can be retained and increases in size are possible thereafter at increasing inter- 
vals of time. Contrary to popular belief, the fitting and retention of forms in 
infants can be readily accomplished with sufEcient ingenuity on the part of the 
optician. It is interesting to note that treatment by dilatation was attempted 
elsewhere at the age of one month in the patient presented in Fig. 1, but was 
abandoned because of difficulty in keeping a prosthesis in place. Temporary 
strapping with pads and adhesive over the eye or splinting of the arms may be 
occasionallj'' necessary to avoid displacement of the form but in this series of 
patients very little difficulty was encountered once a proper fitting of any form 
was accomplished. 

It is evident that the necessary increase in size of the socket can be most 
readily accomplished when dilatation is begun during the rapid growth of in- 
fancy while the bony and soft tissue is more mobile and adaptable. The popular 
idea of waiting until the patient is old enough to cooperate does not serve the 
best interests of the patient. When begun early and carried through properly, 
dilatation can produce a socket which is entirely adequate for a prosthesis with 
preservation of normal lining and lid structure. By producing the most natural 
appearance and avoiding the disadvantages of surgery, this appears to be the 
treatment of choice. 

(Note; Just after completion of this paper an article appeared substantiating 
our results and showing the imiirovement possible by dilatation of the infantile 
socket in the adult. Murphey, Phelps J., D.D.S., Newton, F. H., M.D., Stell, 
Cecil, M.D. and Hawk, Peggy Parker, B.A. “Esthetic Correction Of Unilateral 
Anophthalmos By Ophthalmoprosthesis” Archives Of Ophthalmology, Vol. 40 
No. 2, Nov. 1948, Page 497.) 
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CONGENITAL ABSENCE OF THE PECTORAL MUSCLE AND 
SYNDACTYLISM: A DEFORMITY ASSOCIATION 
SOMETIMES OVERLOOKED 


LT. COL. BERNARD N. SODERBERG, M.D., F.A.C.S.* 

Multiple congenital deformities in a single individual are not uncommon. 
Congenital absence of the pectoral muscle group has been previously reported 
and numerous papers have been written about syndactylism; however, the 
incidence of the association of these two types has not yet been determined. 
The pectoral muscle defect may be overlooked since it usually causes no especial 
disability and the frequency of the association, therefore, may have remained 
undetected. 

The recorded pictorially represented cases showing the association of these 
two deformities are few. Only two had been in the literature until 1939, when 
Broun (2) recorded the photographs of an infant showing web fingers and 
absence of the pectoral muscle on the same side. Since that time Resnick (6), 
in 1942, reported three cases in children. > 

We wish to describe a case of an 18, year old, white male, showing the as- 
sociated congenital deformities to which we refer. In this patient the absence of 
the pectoral muscle (Fig. 1) was manifested by chest flatness, high nipple line, 
and loss of the axillary fold configuration. Syndactylism was also present. The 
2nd phalanx of the index finger involved was absent. The case history records 
no congenital deformities of either character in any of the known relatives. 

Numerous cases of hand anomalies are on record where hereditary continuity 
now has been definitely established. Willard, Kanavel, Cushing, Drinkwater, 
Mohr, Bagg and Bunnell have substantiated the Gene theory by actual family 
cases. Transmission may be atypical, dominant or recessive. From the experi- 
ments of Bagg and Cornell the germ plasm of mice has been altered by x-rays 
to effect abnormal alterations in development. These have become true Men- 
delian recessives. Experimentally anatomical defects have resulted from diet 
limitations. In fish, amphibians and birds anomalies have occurred by interrupt- 
ing the early embryological speed of development. This has been accomplished 
by instituting low temperatures or by oxygen limitations. Webs have normally 
occurred in primitive marsupials. We see these formations in the Kangaroo, 
beaver, and moles. Syndactylism has occurred in the orang-utan, the gorilla, 
and the chimpanzee. The Siamangs of Sumatra and the Malay Peninsula, 
referred to by Davis (4) and Straus (7), normally have a web between the 2nd 
and 3rd toes. 

Syndactylism in humans may be classified as congenital or traumatic. In 
the former it occurs in a multitude of forms. Webs between the digits, fingers 
or toes, may be long or short extending from the interdigital space, up to and 

* Chief of Plastic Surgery, United States Army, Valley Forge General Hospital, Phoenix- 
ville, Pennsylvania. 
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Fig. 2. (a). Pre-operative appearance of hand showing traumatic syndactylism with 
palm involvement. Pedicle flap from abdomen had been employed at initial surgery else- 
where, two years ago. 

(b) . Demonstrates small flap (said to have been used because tendons were e.vposed) 
and scar flexion contracture of index finger. 

(c) . Post-operative appearance after adding free skin graft to supply actual surface 
volume lost, note skin graft darts. 

(d) . Compare (d) with (b). Demonstrates functional mobilization now present. 

the sterno-costal portion. In this case galvanic tests showed a similar finding. 
Since disability from pectoral absence was negligible this deformity did not 
influence this patient’s active duty. 
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The treatment of the liauii anomaly (Fig. 1) was carried out by utilizing 
additional skin from elsewhere as a direct tiansplant to cover the raw denuded 
area when the fingers were separated. Since previous surgery had apparently 
destroyed the quality and extent of intciphalangeal web skin without obtaining 
finger separation, this metliod seemed to he the one of choice. If one sees the 



Fig. .3. (a). Pre-operative appearance of severe bum of the baud involving palm with 
heavy corded cicatrix, producing flexion deformity and fibruua fusion bclnccn index finger 
and thumb. 

(b). Post-operative result, one operation. A three-quarters thickness skin graft w.as used. 

case first, however, some foim of iiiterdigitating the web skin might be the 
procedure emploi^ed. Webster, Cronin, and othcre have shown thes.- methods. 
Combined procedures, depending on the indications, may be utilized. Padgett 
and Bunnell liave felt lliat the intcrphalaiigcal space at tlie metacarpal junction 
could best be reconstructed by utilizing web skin as small traiugular anterior 
nnd posterior flaps which would inter lap reproducing the more normal rccessctl 
angle of the intcrdigital plane. The remainder of the denuded area then is skin 
grafted. This crotch flap coverage eltminaterl the “U” sliapeil contracture with 
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the resulting anterior and posterior skin shelf that we’ not infrequently see 
from complete grafting from finger tip to base. When syndactylism is of trau- 
matic nature and adherence is by fibrous adhesion then skin resurfacing may be 
the acceptable method throughout. The free skin graft at the interdigital space 
had then best be pointed. Over-correction to some e.xtent will also be advisable. 
Ordinarily we do not see burns in the hands of infants with destroyed intr insi c 
structures. Physical e.\amination will usually indicate mobility of subjacent 
structures. Pedicle flaps would be employed only in the very rare case. The case 
of traumatic syndactylism, (Fig. 2) presented had been operated upon two years 
previous to the entrance to our hospital. The small abdominal flap was then 
applied for coverage. The fle.xion contracture and interdigital fusion at this time 
was relieved by free skin graft alone. Rotated flaps were contra-indicated be- 
cause of insufficient hand surface tissues. 

It is well always to free the immobilized hand from its scar contractures as 
soon as possible. Not only are dorsums involved with their chain of problems 
but also palmar surfaces show the loss sometimes of almost the entire normal 
palm skin flexing and fusing the fingers as well. For return of function removal 
of the corded cicatrix is indicated. In Fig. 3, excision of the binding scar mobilized 
the hand into normal extension. Resurfacing was accomplished by free graft. 
This transplant gives a much more acceptable result than a- pedicle flap. This 
latter always hangs as a bag and rarely becomes thin enough by defatting to be 
equally satisfactory. If, however, intrinsic palmar reconstruction of special 
nature is contemplated then a satisfactory soft tissue bed must of necessity be 
supplied. 


SUMMARY 


A case of associated syndactylism and congenital absence of the pectoralis 
major muscle on the same side in a patient 18 years old, has been shown. Free 
skin grafting was employed to correct the finger fusion defect. The use of this 
transplant in traumatic syndactylism with allied palmar defects has been shown 
in relationship. 
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FATE OF AUTOGENEOUS RIB CARTILAGE TR.VNSPLANTED 
INTO THE NOSE* 


DU HANS BUUWER Sctrarl V J 

Tlie fate of living and dead cartilage transplanted in humans la not exactly 
known According to Peer (0 there are diflfcrent viewa mdiiating 1 ) Cartilage 
tends to survne when transplanted, 2 ) cartilage tends to degenerate when trans- 
planted, 3 ) cartilage survives when transplanted with penchondnum It seems 
tlie consensus of opinion that autogenous cartilage is better matenal for plastic 
repair than dead cartilage because autogenous nb cartilage survives after trans- 
plantation and, up to a penod as long as 6 years, neither increases nor dccreasea 
m size (Peer) This opmion is based particularly on the experience gained by 
transplantation of cartilage under the skin of the che&t or abdomen LciS fre 
quently cartilage was examined which was transplanted beneath the skm of the 
external no'o Peer (2) deacnbes the misiroscopic exarainition of a graft with 
penchondnum on one side which had been inserted in the nose to fill up a deep 
saddle and was removed 13 years after transplantation by Dr Warren Davis 
The bulk of tlie cartilage showed no evidence of invasion or absorption and the 
cells and matnx appeared normal Tliere was one rather small area at the edge 
of the graft where fibrous tissue invaded the cartilage Peer interpreted this vs 
a fibrous replacement of a ‘'mall portion of c vrtilagc injured at the time of trans- 
plantation In another case, Straith (quoted after Peer) had transplanted an 
autogenous costal graft, with the penchondnum removed, beneath the nasal 
skin Five years after the transplantation the cartilage was entirelj normal 
Iglauer (3) removed autogenous cartilage from the no'^e four and one half >ears 
after the transplantation Tins specimen showed the matrix intact, but the 
majonty of cells were absent Some large areas showed sinking degenerative 
changes with eroded and crumbled cartilage Iglauer considers this finding a.s an 
exception to the general rule 


aVSE RErORT 

P G age 50 3 cars nhitc female She bad a marked dcformit> of the tiOwc uhich ua5 
noticed in her childhood and was prohabh due to a hypoplasia of the nasal bones an i the 
upper lateral cartilages on both sides bho always complained of ditBculty of breathing 
through the nose She novtr was socrcly ill nn I had never been injured In 1 J2a a nasal 
plastic was performed A septum resection W”is made and nb cartilage was inserted at the 
hack of the nose as well os at the columella The result of the opcnlioii was satisfactory 
and remained as such for the ntxt 5 or 6 years Then the cartilage at the 1 ack of the nose 
gradually gave way The cartilage which had been implante 1 into the columella and at tl t 
lipof the nose remained Cartilage has never been cxpclle i 

examination on Jscplcmbcr 6 ItMO a deformity of the no-e was noticed (Iik 1 and 2) 
The columella was broad ind firm and (here was a scar in the skin of the columella Tlie 
left uustril was narrower than the right In the area of the left plica \c-»tibuli there was a 
crescent like fold of skin which onginaltd from the floor of the luxe os well as from the 

*From the Department of Otolaryngology Collegoof Medicine tniversity of lllinooj 
43J 
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Fig. 2. A. Before the operation, B. Aftei operation. 


septum and closed almost the entire nostril Behind this membrane a fiim mass could be felt. 
Choanae were normal. Kahn was negative and the X-ray findings shoued normal sinuses. 
On September 7, a circular incision was made into the atiesia membrane in the vestib- 
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ulum nail A skin flap w-is prepared and turned downward Behind the flip Ihorc was a 
mass consisting of coniuctivo tissue and pieces of cirtilagp V part of the in i-^s w uj removed 
and then St was prt'-sed tow aid the back of tlit nose \ resection of the posterior part of the 
septum wassuggistcd but refused bi the patient On beptember Jl, 1940 irhinophslv was 
performed An incision was made in the left nostril irifenoi to the upjicr lateral cartilage 
Vsubeutineous pocket was prepared for the reception of the bone graft at the dorsum nasi 
Tlien the columella was dissected free and an oblong jjiece of cartilage, about 12mm m 
length md 3ram m breadth was removed Apockel was prepared from the anterior nasal 
spine to the tip of the nose for the reception of the bone graft The region of the right iliac 
crest was cleansed A convex incision was made inferior to the ilt ic ertst fora distance of 3 
inches Tissues were separated to expose the iliac crest The gluteal muscle altaclimenls 
were separated A proper length of cancellous bone graft was t iken from the ili ic crest to 
fill the ckft in the dorsum of the iioso and that of the columella The bone grafts were im 
plated at the respective places A button shaped bone graft was placed on the tip of the nose 
The Jailer graft had to be replaced at a later period of time bv a larger graft of preserved 
c irtdagc 

MICROSCOPIC CVUIIN\TIOV 

Cartilage removed (torn tiie dorsum nasi Ihere is a small piece of cartilage 
surrounded by firm connective tissue tthich at seteral sites extends into the 
cartilage The cartilage ■shows a great number of tells surrounded bv '‘lightiv 
basoplnhc capsules, but halos around the cells ate either absent or poorly \ tsible 
Cartilage lemovcd fiom the columella (Fig 3) Tlie cartilage is covered on one 
side by a fine pencliondrium which covers a narrow subpcncliondnal lajer of 
cartilage On the otlier side of the cartilage there is no ponthondrium This is 
probably the cut surface of the implant (Fig 3) At this side loose connet tivc 
tissue, poor m cells, replaces the cartilage, digging lacunae into the rest of the 
cartilage Within tlic connective tissue several ciitilage cells with their r-rpsulcs 
arc scattered indicating that cartilage cells may persist even m tlie absence of an 
intercellular substance 

These findings may be caused by one of two pathologic changes 1 ) The 
cartilage m this area has become degenerated and liquefied and the defect has 
been replaced by connective tissue onginating m the fibnls of the rest of the 
cartilage 2 ) The cartilage, regardless as to whethes a degeneration lud taken 
place or not, has been invaded by connective tissue which oiigm vied in tlio tis*ue 
surrounding the cartilage The finding of lacunae (Fig 3) toward the normal 
cartilage and the findings of the dorsum nasi where the cartilage was tut in 
pieces by the invading connccliv'c tissue, indicate tlie second lonccpt to be 
correct although it cannot be proved in the spccuncn The bulk of the caitilago, 
close to the perichondrium, shows a territorial difTcrcntiation viz, there arc 
cartilage cells or isogenous tell groups suiroiinded by pale and/or dark halos' 
and there is a small amount of a slightly basophilic ground substance betuttn tlie 
cell-territories In the center of the cartilaginous strut the territorial difi’crentia- 
tion 13 absent In tins area there arc many oataplastic cells, furthermore cells 
w ith a capsule but w itliout lialos or cells w ilh indistinct halos 1 here is a localized 
area prc^cntlng a calcification of the cells *is well as the ground substance 

’ The h lies whi . ! ■ ■ 

tor> arc caused 

enli iiionjintuni, , 

c^crl an influence upon the structure of the cartilage 
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Fig. 3. Living rib cartilage implanted into columella 21 jears ago a Subperichondral 
layer, b. Perichondrium, c. Calcification, d. loose connective tissue invading the cartilage, 
e. cartilage with formation of cell-territories which are shown in thtf insert in higher mag- 
nification. 


CO.HJfENT 

I did not have the opportunity to check the patient’s record concerning her 
operation in 1925. Theiefore, all comments upon this operation aie based upon 
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the history given by the intelligent patient and on the findings of suigical 
scars on her chest and hei nose Although Ii\mg nb caitilage was implanted at 
the dorsum nasi as well as at the columella, (he cartilage at the doiaum nasi 
g.v\e way while the caitilago at tlie columella picaer\ed, to a great extent, both 
the vitality and the specific stmeture xiz , the formation of ccll-teiritories and 
haloa, foi 21 years. The caitilage at the dorsum nasi was broken up by the in- 
^adl^g connective tissue and both tissues, cartilage plus h>perplastic connective 
tissue, fomied a mass which at the oatium lutcrnum of the left nostril bulged the 
nasal mucosa into the nasal fossa causing an incomplete atresia of this nostril 
It IS evident that the fate of the implanted cartilage was entirely different at 
the dorsum nasi on one h.ind and the columella on the other hand It is diflicult 
to explain this finding Hypothetically the opinion could be advanced that tlie 
tissue surrounding the implants may determine the fate of the implanted taiti- 
lage At the donsuin nasi the implant is pressed tow aril the nasal bones bj tlic 
overlying skin viz , it is exposed to a continual and abnormal pressure, at the 
columella mechanical foices exerting influence upon the implant, aie almost 
absent Mannheim and Zypkin (4) point out that the vitalitj of cartilage is 
better preserved if it is miphuitcd into soft tissue than after implantation into a 
defect of the skull Although these experiments do not exactly answci the question, 
they indicate that the vitality of the liansplanted cartilage may depend on the 
place of implantation 

So far as the resorption of the implanted cartilage is concerned it is evident 
that in the prcsentcil case degenerative changes of tlie cartilage are of minor 
importance as compared with the invasion of cartilage bv connective tis<5UP, 
ongniating in the suirounding tissue In general, it is not an easv task to deter- 
mine findings of degeneiativo changes m hyaline cartilage is strictly pathological 
because cataplastic cells, calcification and asbestos degeneration occur Iro- 
quently undei normal conditions In the picscntcd case, tlie cartilage implanted 
into the columella did not show any degenerative cliangcs except a «mill aiea 
of calcification, a finding which cannot be classified as pathological 
If connective tissue invades the curtilage the giouiid substance i'' leaoibed 
more rapidly than the cells For this reason cartilage cells were found within the 
hyperplastic connective tissue at the dorsum nasi and in the area of lesorption 
Within the cartilage implanted into the columella (Fig 3) 

To sum up, the pic&eiited case mdicalcs that the fate of the transplanted 
living nb cartilage is not determined by the tendency toward degeneiation, but 
by the resistance of the caitilage against the suirouiniing connective tissue In 
this respect the specimen proved tint living livahnc cartilage covered bv peri- 
chondrium offers a gieater resistance against mva^'inn of connective ti'«-ue tliaii 
cartilage which is not covered bv pcnihomlnum 
It should be noticed that the columella caitilage his preserved the siic-cific 
structure viz the formation of cell terntones and lialo», jot it was no longer 
exposed to the mechanical forces resulting fiom the movements of the ribs Tins 
nKhcatc*s that the specific strucluiv of iib cartilage i** cimtc stable and persists 
regardless as to whether or not it is subject to (lie phvsiological mechanic il forces. 
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CONCLUSION 

1. ) In a case in which living rib cartilage was implanted into the back of the 
nose as well as into the columella, after an elapse of 21 years the cartilage at the 
dorsum nasi was broken up and the cartilage in the columella has preserved its 
gross appearance. 

2. ) This finding may be hypothetically explained by the influence which the 
surrounding tissue exerts upon the implant. 

3. ) In the presented case degenerative changes of the cartilage were of minor 
importance as compared with the invasion of cartilage by connective tissue 
originating in the surrounding tissue. 

4. ) If connective tissue invades the cartilage the ground substance is resorbed 
more rapidly than the cells. 

5. ) The fate of the transplanted living rib cartilage is not determined by the 
tendency toward degeneration but by the resistance of the cartilage against the 
surrounding connective tissue. Cartilage covered with perichondrium is more 
I'esistant than cartilage without perichondrium. 
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BENIGN HYPERPL.ISIA OF THE MANDIBUL VR CONDYLE 


Report or an Addition vl C^si>, with Suggestion for SiiiPLiFino OpEn\TivE 
Technique * 

KOBniiT H IVY, M D 
PJitladelpkia 

Bonj and cartilaginous enlargements confined to the condyloid process of the 
mandible are relatively rare and cause a slowly piogiessive %ertical elongation 
of one side of the face, the chm being deviated toward the opposite side flierc 
13 a cross bite” occlusion of the teeth, the lower teeth being pushed o\er to 
the opposite side There is practically no interference w ilh the motion of the low er 
jaw There may be some pam on motion m the region of one or both condylea as 
the case progreaseo Ihe enlarged condyle may be palpated and will be revealed 
by X ray examination “Most authors are now agreed that the treatment indicated 
IS resection of the enlarged condyle, which procedure is usually immediately 
followed by restoration of the occlusion of the teeth and symmetry of the face 

Although previously described by others, Eckert (I) m 1S99 is believed to 
have been the first to resect the enlarged mandibular condyle for the condition 
Eckcit’s case has been mentioned by several other wntem, notably Perthes (2) 
m 1907 andScudder (3) in 1912 In 1926 Gruca and Mei&eU (4) collected 19 cases, 
including three of their own In 1931 the writer (5) reported two cases m which 
he resected the condy le L itei , in 1938, Kanthak and Harkins (6) rc\ icwed the 
literature and reported a case In 1940 Worman, Waldron and Radusch (7) 
described a case m which they removed the enlargc^J condyle Brown Paterson, 
Cannon and Moore (8), ind McNichol and Roger (9) in 1946 each pre ent a case 
of asymmetry of the mandible due to this cause The latest cases of unilateral 
hyperplasia of the m indibulnr condyle to be leported are those of Wang Nordenid 
and Lossius of Oslo m 1948 (10) In their three ca-^cs the resected enUrged con 
dylc showed a pioliferition of hyaline cartilage in different places 

V leient case is now reported, m which a method of lescction is de'^cnbcal 
which IS believed to be simpler iiid more time saving than the procedures cm 
ployed by most surgeons, and furthermore permits reniov il of the condyle 
without mutilation of the specimen 

Ihe patient was a female, aged 38, who when first seen in Junuarv 1945 
presented the typic il syndrome due to Iiyperplasia of the left mandibul ir condyle, 
which had been slowly progressing over i period of several \cars She had no 
otlicr complaints ind physic d exammation revelled nothing abnormal el c 
wliere The left side of the face was elongated, with the dim dev luted to the right 
1) A lurd piommence could be felt over the left condy lar region Themovc 
inents of the lower jaw wei'c unrestricted, but she had slight p iin m both joints 

‘Prfsenlid at the Viumal Meeting of tho Unenem association of Plastic Nurgeorm 
'nil \rbor Micliigan Maj 21 lOli 

as 
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on movement. The “cross-bite” occlusion of the teeth is seen in Fig. 2. The lower 
anterior teeth extended toward the right about the width of two incisor teeth, 
with protrusion of these teeth. X-ray e.\amination showed marked enlargement 
and irregularity of the left mandibular condyle (Fig. 3). Fig. 4 shows plaster 



‘a 


Fio. 1. Lengthening of left side of face with, deviation of chin to right. 



Fig. 2. “Cross-bite” malocclusion of teeth, loner teeth being pushed over toward the 
right. 

casts of the teeth in the occlusion presented by the patient. It was possible by 
manipulation of the casts to restore the occlusion to about normal, as shown m 
Fig. 5. In view of the favorable restoration of occlusion on the casts, it was 
decided to resect the enlarged left condyle. This operation was done on January 3, 
1946, at the Presbyterian Hospital under endotracheal anesthesia. A skin incision 
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two inches long was made bciieatli and behind the left angle of tlie mandible 
and part of the masseter muscle reflected from the outer surface of the ascending 



Fio 3 Radiograph showing marked enlargement of tbo left mandibular cDod>lc 



Fia I Casta of upper and lower teeth showing nudocclu<»iJn Me lian line l)cinrcn 
mandibular Iirst mtiaora is consideralil> to right of that bet vceii tnaMllar> first incisors 

ramus, as suggested by Ui&don llus permitted easy access to the region of tlie 
neck of the condilt A Blair curved pedicle ncetile was passed in the depths of tlio 
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Fig. 5 Casts of upper and lower teeth in corrected position showing possibility of re- 
storing good occlusion by operation. 



below' zygomatic arch. 


^vound behind the neck of the condyle keeping close to the bone and its point 
made to emerge thioiigh the sigmoid notch just beneath the zygomatic 




iio 


Iia 7 Outer and inner \ieus of Icfl coiiU)Ic i( inuvcU at o|H.ralinn sho\Mng ^cncraHion} and carlil i|,inou.s ht ptrplasiu 
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(Fig. 6) where it was exposed by a small stab incision through the skin, A wire 
was threaded through the eye of the pedicle needle and by this means a Gigli 



Fig. 8. Front view postoperatively showing restoration of chin to median line. 



Fig 9 Postoperative restoration of almost normal occlusion 

saw was carried around the neck of the condyle, the ends of the saw emerging 
through the two incisions. The neck of the condyle was quickly and cleanly 
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divided by the saw, and after dissecting free the soft tissue attachments, especially 
the external pterygoid muscle, the bony mass was easily removed intact. The 



Fig lU Mouth opening ten daja after operation 



Flo n Left profile after operation, showing small operative scar around angle 
of mandible 

specimen shotvn m Fig 7, a and b, revealed u greatly enlaiged condyle with 
cartilaginous as iiell as bony proliferation Oxidized gauze packing was used in 
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the depth of the wound to control oozing. The wound was closed with deep 
catgut sutures and sillc for the sldn, without drainage. The actual operation re- 
quired twenty minutes. It was followed by uneventful healing and immediate 
restoration of the symmetry of the face and occlusion of the teeth (Figs. 8 and 9). 
The opening of the mouth was practically normal after ten days following the 
operation (Fig. 10). Fig. 11 shows a practically invisible operative scar. Fig. 12 
shows a postoperative radiograph. 

I believe that this method of approach, first suggested by Risdon (11) for 
ankylosis cases gives more easy and rapid access to the condylar region than the 
conventional preauricular approach, with less danger of 7th nerve complications. 



Fig. 12. Postoperative radiograph, showing absence of condj'le on left side. 


and the section through the neck of the condyle with the Gigli saw in the manner 
described affords a rapid, clean-cut method which is simpler and less time-con- 
suming than the usual chisel and hammer technique, also resulting in less 
mutilation of the pathological specimen. 
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PLASTIC SURGERY PHYSIOGNOMY AND P3YCHO.VNALYSIS 
DR ALFRED BERNDORFER 
Budapest 

Human thinking and progiess are largely governed and influenced by tech- 
nique Progress towards and for the sake of technique h-is undoubtedly helped 
the development of culture and ci\ ilization, >et, mdiscutablj , it w orked injurious 
influences upon them New problems and new solutions have made their appeal 
ance Things we did not dare to tlunk before have become leal The boundaries 
of knowledge and leanimg ha\ e expanded so much that the amount of scientific 
data compelled us to specialization The woild is moving towards specialization 
That means that m oui special branch of science jsO much special education is 
nece-^isary, that certain othei bianchcs of science, certain conceptions and prob- 
lems standing apparently remote liave to be left outside our sphere of attention 
The technical solutions rivet our entire attention and so there is no time left 
for other observations 

Medical science has been progressing at a gigantic pace Technique, which, 
at first, was suboixlmate, has now almost completely dominated medical science 
and especially surgery, and for technique’s sake, we sacrifice observation of the 
biologic and psychic life of the patient Plastic surgeiy, which, in its present 
form, js also the lesult of technic d development, is about to lose its way in a 
blind allej Lots of books, articles, lectuies, leviews are published, which con 
tain, almost without exception, either tecluucal innovations, or facts stated 
long ago, now diessed m a new outward apparel Everj' author praises his 
own technical skill in liis w orlvs Such and similar matters enrich, up to boreilom, 
the amount of casuistic hteiatuie UTio is intciested m mj descnbing the opera- 
tion on a young man’s broken nose which I undertook successful!} by implanting 
a piece of rib m the defect? Or w ho would be interested m my hav mg ‘splendidly” 
corrected the scai of a haiehp, badly healed aftei an opeiation^ It would be utter 
wantonness to emphasize how I transformed a young lady in to a beaut}” 
after having operated on her long, hanging, crooked no'^e, or in how ‘ma«teilv ” 
a fashion I sewed down the outstanding ears of a little girl* We would never 
progiess in our science by such casuistic accumulation, and we would never be 
able to prove its light to life and its necessity 

The impoitance and meaning of plastic suigery is not to be found m the 
“magnificence” of the technical solution It is not onl} the deformed portion of 
the bod} we change, but at the same time vvo alter the human face, we change 
the humor, the state of mind too When I corrected the defect of the iforc'^aid 
broken no«;ed } oung man w ith a piece of nb, then the man w ho, till then, struggled 
With restrictions, who was unable to get emplo}’ment on account of his cnmmal- 
iippearing features, has succeeded in attaining his normal pO''ition, not only 
socially, but also physiognomically Likewise, we succeeded in rehabilitating a 
young man with a congenital defect who, in spite of his wonderful musical 
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talent, used to avoid all society and had become positively melancholic. By 
correcting his misoperated scar in such manner that after letting his moustache 
gi-ow, his defect became nearly invisible, his mind became apparently normal. 
I can only say “apparently”, because, to judge by his behavior, his countenance, 
his contact with mankind, he has been delivered from his old restrictions; but 
this deliverance was not attested either by a psychiatrist or a psychoanalyst, 
as the young man did not come under the examination of any such experts. The 
lady with the crooked and long nose — although several components of her 
face had been lovely rather than plain— neglected herself, thus increasing 
her so-called ugliness; whereas the operation which returned her nose to normal 
rendered the patient conscious of her having become normal and this was in- 
tensified by added cosmetics. For the little child with the outstanding ears, 
going to school had been a continuous torture because of the constant teasing 
of her school-fellows. And had we not corrected her defect in due time, perhaps 
it would have developed into a mental defect marring her whole life, which 
would have proved extremely difficult to heal. 

It will be clear from these few e.xamples how many problems emerge and 
await their solution in plastic surgeiy. Consequently, plastic surgery is not only 
a question of technical methods, as some would imagine, but it also reflects 
light on such matters the examination whereof would clear a great many prob- 
lems. 

First of all there is Tphysiognomy, the science of the features. Today, we attach 
much less importance to physignomy than we did in the 16th, 17th, 18th or 19th 
centuries. Today we prefer to register the changes of the soul by technical 
methods, valuing the study of facial expressions hardly more than such things as 
astrology. Psychoanalysis is already generally accepted as an acknowledged 
science, though it still has more sceptics than supporters. The number of those 
who are sceptical toward physiognomy is far greater, although here the visible, 
the palpable is easier to recognize than in the analysis of the mind. The face and 
its expressions can and must be analysed in just the same way as the psycho- 
analyst does with the mind. Even an analyst cannot advance any opinion after 
first examination, yet the public and a great number of physicians expect to 
form an opinion at the first sight of the face. Many of them hit the truth instinc- 
tively, but this guesswork is a far cry from science. The study of the face must be 
approached scientifically. The greatest difficulty is that society of the past used 
to apply so much conventional and civilized varnish on the face, that it is a very 
complicated task to rub it off. But, just as psychotechnics can nowadays solve 
certain questions, we can also approach the physiognomic examination by e.\peri- 
ment. 

Reconstructive surgery is meant to restore the defects arising from injuries. 
There are qualitative differences between defects arising from injuries. There are 
qualitative differences between defects arising from inborn abnormalities and 
esthetic faults— which in reality are nothing else but rare variations of normal 
anatomical shapes. These may cause practically the same morbid changes of 
mood as defects following an injury. In these days the number of serious facial 
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injuries has increased together with the development of war technique; industrial 
injuries have also become common. Thus, these cun also be considered as almost 
anatomical variations from the psychological point of view. Among the inborn 
abnormalities of the face, the most common is the Imrelip which, by its frequent 
incidence, may cause more or less similar psychic disorders as those stated above. 
It is natural that the superficial observer believes he finds important differences 
in different cases, but it will be easy for the analyst to state the analogies. From 
the point of view of the analyst and the psychiatrist, an esthetic defect may 
result in the same changes as a defect arising from an injury. The disorder of 
the mind is reflected in the face, whereas it is always much harder to define a 
defect arising from an injury, which will largely depend on the extent of the wound. 
It is evidently comparatively easy for a good observer to perceive the mental 
disorder reflected in the face. 

The task of plastic surgery is the removal of the defect and the restoration of 
the average-normal form. Having somehow succeeded we shall arouse in our 
patient the consciousness of his becoming normal, and this again comes to be 
reflected in his face. We can only then say that the operation was successful if 
the patient also feels this way and shows it in his face and in his physiognomy. 
All clinical physicians will confirm the fact that there are patients who refuse 
to be healed and get cured in spite of their pathological defect being trivial. On 
the other hand, there are grave maladies where the patient’s will power is a 
great aid to the doctor’s healing activity. The relation between the doctor and 
the patient is not limited to the technique of therapy alone. Tlic curative treat- 
ment of the physician does not consist of overcoming the illness alone or of pre- 
venting it, but also suggesting to the patient the wish to be liealed. This is how 
one of the problems touching the phsyiognomy in plastic surgerj’’ has to be 
handled. 

Plastic surgery for an injured face is not, of cour.^e, so well adapted to physi- 
ognomic tests as in the case of esthetic defects, because in the former case the 
nature of the injury will decide the plastic icsult, whereas in the latter the 
possibility of a comparison before and after the operation is afforded and the 
artificial changes in the face can he registered accurately. It is certain that the 
result will be decisive only if psychologist or psychiatrist is able to confirm it. 
This is where plastic surgery and psychoanalysis will meet. 

The physiognomy offers yet another possibility for e.\penmentation, viz., 
combined with anthropology and ethnology, which till now has been made but 
scant use of. Both sciences might be e.xamincd from the points of view of psy- 
chologj' and plastic surgery. We have to start with the fact that primitive and 
fundamental instincts are everywhere alike. This statement can be easily proved. 

The muscular system of all species, of every human being, has the same rdle. 
Tins is true of the facial muscles. As the use of arm or leg muscles is eveiy'where 
the same, likewise we may assume that the muscular system of the face has 
iilso the same purpose universally. Primary' changes of mood: sadness, dcligiit, 
surprise, astonishment, etc., arc analogous in every’ physiognomy. This thesis 
is always evident in books of travels by ethnologists, in which, however, the 
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importance of physiognomy is not emphasized. Whenever the ethnologist refers 
to an intellectual contact with various people, he finds that, although they 
cannot speak each other’s language, by means of facial mimicry they are able to 
understand one another. The most primitive people, mentally and socially, are 
perhaps the dwarf negroes, the pygmies, who give proof of their amazing capacity 
for physiognomic e.xpression. Pater Gusinde, in his e.xcellent book about the 
pygmies, gives a circumstantial account of this. Others, too, have expressed a 
similar opinion. Darwin had, also, rendered a detailed casuistical account of it 
in his great work about facial expression, though not even Danvin recognized 
the psychologic importance of physiognomy. 

Examination of various persons’ reactions as reflected in their faces will 
afford great possibilities for e.xperiment in the sciences of physiognomy and 
psychology. We may presume that various people attribute great importance to 
physiognomy. It is not by chance that among every race and people we are 
likely to find some type of artificial change of the face, be it deformation of the 
cranium, or tattooing, or the artificial making of scars, or perforation and 
ornamentation of the ears, nose or lips, or the plastic alteration of the deformed 
and transformed nose or the sewing back of wide-standing ears, or the removal of 
facial wrinkles, and so forth. The fundamental psychological idea is similar in 
each case of artificial facial change. If we will question our patients, or if we let 
them speak, or wait until they have explained why they wish the esthetic opera- 
tion then we may find, beginning with superstition up to the most primitive 
sexual-natural impulse, all those motives which we expect to find among the 
primitive peoples. 

Our explanation for actions of primitive tribes is mostly based on hypotheses. 
It is a fact that their actions and the reason for their ideas cannot be known to us, 
because it is quite certain that many centuries and generations were responsible 
for the development of their present mental attitudes. Thus, the original causes 
of the various customs have already entirely faded. Any explanation, be it given 
from a cultural, ethnological, or psychological standpoint, will be no more than 
hypothesis, which may be just as well true as its opposite. An opinion by a social 
historial-ethnologist might be directly opposed to that of a psychoanalyst. Both 
may be right, or neither of the two. It must, therefore, be clear to us that we are 
merely fumbling in the dark. 

Up to now, we have always drawn our conclusions about primitive people and 
their mental attitude, starting from ourselves; we cut them after our own patterns. 
We have been heaping up one hypothesis upon another. Let us now try to ap- 
proach the question from another direction. Primordial instincts are analogous 
or equal here and there. Let us suppose that the basic reasons for our actions 
disappeared equally in the dark past, as in the case of the primitives. For these 
latter, we have set up hypotheses which can be confirmed by our cultured and 
civilized peoples with the help of analysis; then again we may pass back our 
conclusions upon them, upon the actions observed amongst the primitives. 
Plastic surgeiy will provide suitable material for experiments, in the manner ex- 
plained above. There are various motives inducing peoples and races to change 
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their faces We shall not look for a uniform or consiatent motive, because a 
great many causes play a part m it Let us look for these moti\es in our patients 
and if ^\e find them, that is, if we find that our suppositions based on the primi- 
tives aie confirmed by our patients, in tliat case let us carry back our conclusions 
to the primitives, according to the axiom of reacmblance In this way, with the 
lielp of psychology, plastic suigcry can be used to sohe ethnological questions 
and can be made use of as experimental matena! 

The first essential for this w ould be, of course, that w e quit looking for technical 
problems m plastic surgery, but rather examine and observe our “patients” 
Our technique is already so well developed that we can be quite satisfied with it 
for the time being On the other hand, we ought to make use of the technical 
achievements in ordci to accomplish our examinations in the fields of psychology 
and biology. For if we don’t, we sliall be wastmgour valuable time and energy on 
worthless technical modifications, whereas such things \ Inch will be irreplaceable 
m later times — a huge amount of material for examination — will be lost It 
would now be invaluable to us, if we knew tlie psycho-physiognomical changes 
that have gradually arisen in the course of the leclmical development of plastic 
surgery In the last fifty years our culture, our social organization, our mental 
attitude, our environment have changed considerably, that is, everything that 
influences our psychd as well as our physiognomy There is no doubt that our 
faces must have changed a lot under these vanous influences, external and 
mternal Our reacting capacity lias clianged too All these changes we have 
neglected to registei Had wc concentrated our attention during the last fifty 
years, in the field of plastic surgery, not only upon the technique, but — keeping 
pace with development of psychoanalysis — we had regarded our patients as 
something more than mere subjects for new technical solutions, but lathei as 
evpenmental material for the most complicated p»ychical phenomena, then 
plastic surgery would be much more advanced lotlay , and perhaps, some important 
physiognomic, ethnologic and psychologic problems would be alieadv solved 
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Of the various body tissues fat is the most difficult to transplant successfully 
and even when so transplanted there is still uncertainty as to the degree of its 
absorption. Fat is soft, easily injured, and of poor tensile strength. It is not well 
nourished and has a low resistance to bacterial attack. It also requires perfect 
hemostasis and a well nourished protective covering. It needs to be procured 
delicately and be placed accurately and in excess to allow for an unknown amount 
of absorption. Despite its many shortcomings it has some real usage. 

Fat serves as a resilent pad between the skin and underlying firm tissues. Its 
absence often causes discomfort due to the direct application of pressure on skin 
against a bony surface and in exposed areas loss of fat results in a serious cos- 
metic defect. Loss of fat can occur as a result of infection or trauma and in addi- 
tion there are mysterious fat disturbances sometimes thought to be congenital, 
as the hemiatrophies, or acquired as the lipodystrophies. Our very names for 
these conditions show our ignorance of their causes. 

Sometimes depression due to loss of fat can be made up by transplantation of 
fascia, bone, or cartilage, but frequently abnormal hardness and immobility 
result. In my opinion there are places, as in the cheek, where fat grafts are the 
only satisfactory substitutes for lost fat. It is not always desirable to use an in- 
ferior substitute just because it is easier to obtain, or more certain to take. 

Usually solid grafts retain their original bulk, but with fat there is always some 
shrinkage, variously estimated at from 25 to 50%. The slow resolution of an 
excessive graft creates an awkard problem for the patient and a period of e.x- 
treme uncertainty for the surgeon. Occasionally it can be gauged just right. The 
tendency is to put in too much on the theory that it is easier to remove an excess 
than to insert more graft. In the cases presented the aim has been for about a 
50% excess. 


Case i¥l. V. G. /j(840397. 


This patient was first e.\ainined November 28, 1941. She was 27 years old, single and un- 
employed. When sixteen years of age she first noted depression of the right cheek. This 
increased for a few months and has remained stationary since (fig. 1). 

Her general health has always been good. She has had no accidents and no inflamma- 
tion of the face. Her parents and 8 brothers are alive and well. Examination showed a 
well nourished, normal, young white woman with an obvious depression extending from 
the region of the right outer canthus of the eye downward across the cheek to the lower 
margin of the mandible. The skin appeared normal and sensory and muscular actions were 
normal. The cheek was less than one-half the thickness of the opposite. Free fat graft was 
advised. After some deliberation the patient returned five years later for operation, Au- 
gust 27, 1946. There had been no change in the depression although the patient had 
gained considerable weight. 


Plastic Surgery Division, Presbyterian Hospital 


* From the Department of Surgery, 

and College of Physicians and Surgeons, vvoiuiuoia uiuvcisiiy, i>Bw ±ujj^, x.b.. 

Read November 1948 at the American Society of Plastic and Reconstructive Surgery 
meeting. White Sulphur Springs, West Virginia. 
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Fio. 3. Scar anterior to ear 



Fig. 4. Childhood photograph of patient prior to onset of atrophy 

from the right lower quadrant of the abdomen and inserted in the pocket of the cheek. 
Accurate placement was assuied by placing several nylon sutures through the skin about 
the periphery of the pocket. Each of these took a bite m the fascia of the graft which lay 
next to the skin. Each suture was pulled taut and tied over a square of rubber. The skin 
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Fiq, 5. Loss of fnt from right side of face. Note thick abort lips 



Fiq. G. Note prominence of zjgomatio arch and recession of e>o 

bounds ner© closed and a pressure dressing applied for sev'en dajs, at which time all su. 
tures were removed and the patient discharged two days later 



Figs. 7 and 8. Appearance following fat graft to right temple and cheek 
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Fig 12 

Figs 11 imj 12. Graft over temple and chin 
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I-IG 13 





Fig 14 

^10. 13 AMj 14 Right side of upper lip advanced do\\nv\ard and to left 

^ became brownish in color and the zjgomalic arch, malar prominence 

t “ Jacked normal fat padding The right side of the lips were thinner and re- 

,jj ^ ^be eje became more recessed At no time was there fc\er, inflammation or 
as. The deformity remained stationary after the patient reached full growth 
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Fiq 15 



Fig. 16 

Figs. 15 and 16 Depression on right cheek following traumatic loss of fat 


r...^ «<. th. ...h. i,d ....o „„ „.k Td». 

ere no sensory changes (figs 4, 5 and 6) 
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Fio 18 

Fio 17 AND 18 Contour of check eleven >ear8 after fat graft 

On April 20, 1916 a fat graft 6 x 12 x 2 cm was rcmo\ed from the right lov^or quadrant 
0* the abdomen and inserted m a pocket nude through a vertical incision anterior to the 
ri^it car The undermining exttndud to the outer cauthus of the e>c ind commissure of 
t e mouth The wounds healed ncll Sutures were removed on the nth da> and the patient 
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discharged from the hospital on the 9th day. Eyelid action was absent. On May 26, 1946 
lid action returned. The cheek was swollen and indurated. By September (o months) the 
malar prominence was about normal, but there was too much absorption in the temple 
(figs. 7 and S). 

A second graft was performed December 12, 1946. The previous scar was e.xtended down- 
ward just below the mandible to the point of the ehin and the skin undermined upward 
and downward half way to the clavicle. A large graft of fat and fascia from the loft lower 
quadrant was placed in the wound and held spread out by dermalon sutures about the 
periphery. There was no febrile reaction. Sutures were removed on the 8th day and the 
patient allowed home. The graft remained indurated for 5 months. Te.xture and color of 
the skin improved greatly (figs. 9 and 10). 

On November 13, 1947 fat from the right lower quadrant of the abdomen was inserted 
into the temple and chin through the upper and lower parts of the original scar line. Su- 
tures were removed on the 7th day and the patient discharged. Postoperative induration 
was more prolonged than usual subsiding by June 10, 1948, seven months (figs. 11 and 12). 

The right side of the upper lip was about half as thiek and half as long as the left. The 
dividing line corresponded to the right side of the philtrura. On July 1, 1948 an incision 
was made in this line with an extension around the right ala so that the lip could be ad- 
vanced medially and downward. At each succeeding operation it was possible to inspect 
the previous fat grafts and each time they appeared normal. No abnormal scarring was 
seen. The wounds healed well and the sutures were removed on the 5th day allowing the 
patient to return home. At the last examination, October 2, 1948 all grafted areas appeared 
satisfactory, but the lip scar was depressed (figs. 13 and 14). 

Case ijl3. D. C. ^^497977. 

This patient was first seen in September 1936. He had scarring and depression of the 
right cheek following destruction of the tissue due to a gunshot wound 5 years previously. 
The right eye had been damaged and the infraorbital ridge, malar prominence and zygo- 
matic arch has been lost (figs. 15 and 16). 

In November 1936, the infraorbital ridge, malar prominence and zygomatic arch were 
replaced by a long curving cartilage graft from the rib. Below the cartilage graft there 
remained a considerable depression into which was placed a fat graft from the abdomen on 
April 2, 1937. The wounds healed primarily. The sutures were removed on the 6th day and 
the patient discharged from the hospital on the 9th day. 

Subsequently a pedicle graft was placed on the right ear to replace the lost helix. The 
external strabismus of the right eye was corrected by Doctor John Wheeler and the lower 
lid partially elevated at the same time. The fat graft has remained soft and in satisfactory 
condition to the present time. Last examination June 21, 1948 showed good cheek contour 
and a soft fat pad (figs. 17 and 18). 


RECONSTRUCriON OF THE PENIS WITH SPLIT-THICKNESS 
SKIN GRAFT 

A Case of Ganghene Follow inq Cikcumcisiov fob Acute Balanitis 
PHILIP THOREK, M D ' and PAUL LGLL, M D 
Chicago, Illinots 

iUthough circumcision is one of the oWeat iXnU most common surgical pro 
ccduies performed, there seems to be i paucity of mformivtion concerning com 
plications following this operation Recordings of circumcision as a ceremonial 
or religious rite aie found among the histones of the Hebrew people as far back 
as 4,000 years ago, and m Egyptian untmgs during the period of the sixth dy 
nasty (1). 'Ihe Africans and the eirly American Indians also adiieied to this 
custom (2) 

Aflei a thorough leview of the hteialure we were able to find only two other 
cases similai to the one herein lepoited, in which gangrene of the penis was asso 
iiated with pro ciicumtisional acute balanitis (3, 4) Two additional case reports 
of gangrene of the penis following uicunicision were also found, however, the 
indications for surgery were not revealed (5) Of llicse four cases described, thiec 
were treated by skin grafting piocedures and one was pcnnitted to epithelize 
The skin grafting procedures proved successful, but the epithehzatioii produced 
scarring and distortion after healing 

The authors feci that this case is worthy of a report for the follow mg tw o ica 
sons: (1) it stresses the impoitance of a serious complication which may result 
from a simple circumcision, and (2) the details of a technic for successful re 
construction of the penis with a spht-thickucss skin graft are desciibed 


C\SL REPORT 

A well tlcvclopca, well jiourishca 32 jear old white male was admitted to the hospital 
on March 11, 1048, for a circumcision as thirap\ for an acute fulminating baiamlis A 
t.cnito uruiari specialist of good repute performed the circumcision m a hospital operating 
room under local anesthesia, the patient was allowed to go home immediately following 
the operation „ , , ii 

OnMwch24 IMS ivosaw this patient atliii liomi Ho hail bocn practicallj bod rnliloii 
for llio 13 dnja roUomiig the circumoiaion Ihc patient complained of pun in the penis 
lliiglia ami back, extreme difiicultj in nUkme, and almost unbearable discomfoit associ 
ded mil, urination His phjsiciaii has aattsed »arn, act soaks to tht penis 

the patient noticed that pus Mas leaking out betttcen the stitches, an la les 

to bo "roltiiig '■ A fen dajs later a buRing appealed oxer the base of t ie penis 
the snnphjsi,, the ajmphjsial region btcanie lluctuant and pus also broke ‘ “oW “ 
tliia point Tins condition had progreascil to such a degree that ''hen »e salt "'C patien 
die entile sh ift « is bared, and revealed palcliv necrosis throughout the entire ooTua o' 
the poms, iihicl, uas bathed in pus riiv glans «as extrvmelj edematous ind “ 'ov>.ale 
mulliplo small ulcers The iiitcctioii liur roaed under tin skin over the sMiip I 

„ • from the Departmenis of Surgery, Un.vers.t, ol Coojj C.ninl' 

l^chool of Medicine Cook County Hospital, American Hospital and Alo\un 
Hospital 
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under the anterior abdominal wall, causing a large abscess cavity which lifted the skin 
from these regions. The superior part of the scrotum also revealed multiple ulcers bathed 
in a grccnish-yellow'ish pus (fig. 1). 

At physical examination an extensive fulminating, ulcerating, gangrenous infection 
which extended into the region of the suspensory ligament of the penis and under the ante- 
rior abdominal w'all was seen Posteriorly it extended to the superior portion of the scro- 
tum where multiple, small, ulcerating areas of the glans were noted. The edges of the 
ivounds were irregular and deep, the discharge was greenish-yellow, and the penis was 
exceedingly tender to touch. 

The patient was re-admitted to the hospital, placed on immediate chemotherapy which 
consisted of penicillin in oil, 300,000 units twice a day intramuscularly, sulfadiazine, IS 
grs. every four hours orally, and warm compresses locally. Opiates were required to relieve 
the patient from the extreme excruciating pain. He w'as kept on a high caloric, high pro- 





Fig. 1. (left) The Condition of the Penis Two Weeks After Circumcision for Acute 
Balanitis. 

Fig. 2 (right) The Same Patient Three Months Following Plastic Reconstruction with 
Split-Thickness Skin Graft. 

tein, and higli Vitamin C diet After 21 days under this regime no purulent exudate was 
present, and the necrotic areas were replaced by a clean type of granulation tissue At 
this time conditions seemed favorable for a plastic procedure. 

Treatment: The decision in favor of skin grafting rather than healing by epithelization 
was made because we felt that the size of the area involved was too large to epithelize 
completely. 

The operation was performed under sodium pentathol, nitrous oxide, oxygen anesthesia 
The operative area was prepared w'lth green soap, ether and merthiolate A Foley reten- 
tion catheter was inserted into the bladder to facilitate traction on the penis thus allow- 
ing the graft to remain under tension and pressure, to prevent the outside dressing from 
constricting the urethra and thus interfere with urination, and to keep the dressings free 
from urinary contamination. Areas of the recipient site that were covered with exuberant 
granulation tissue on the shaft of the penis along with the overhanging edges of tissue 
from the anterior abdominal wall and scrotum, were dissected away to allow the graft firm 
contact with clean, healthy tissue. The resulting oozing that occurred was controlled with 
thrombin solution and simple pressure for five minutes. 
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Tlic donor site seketed «as Hit right hypogiistnc region since this uas the leiat han j 
portion of the bod> with udequiitc akin surface A split thickness grxft of 018 of m inch 
was taken from the ilonor site with tho aid of the Padgett Hood dermatome The graft 
w 13 large enough to make i single sheath which was placed about tho barren shaft of the 
penus One end of the graft was sutured to tho skin of the anterior abdominal w iH and 
scrotum, si'c of these sutures were kept long at 12, 2, 4, 6, 8, and JO o’clock thus covering 
the base of the penis The opposite end of the graft was sutured to the skin •nirroundirig 
the corona and to the glans proper Tins was accomplished by allowing si\ sutures to re 
mam long in the same positions as those at the opposite end of the graft On the under 
surface of the shaft the graft was overlapped and sewn to itself with interrupted cotton 
sutures (No 100) Vaseline gauze was placed over the skin graft with mechanic s waste 
super imposed At each end of the graft tho strand of sutures which had been allowed to 
remain long were tied over the mechanics waste, this aided in geutl> pressing the skin 
graft to its new donor site with a constant, even, firm pressure B\ this method wo were 
also able to prevent retraction of the penis and possible loosening of the graft Tlic dress 
ing was completed with a roller bandage and taped to the abdomen with the penis in a 
position simulating erection, the glans protruding A drainage tube was connected to the 
I'olcy catheter, which was controlled with a Hoffman cl imp and drained into a holth at 
the foot of the bed 

Pos/operoluc Core During tho first nighl the patient complained of urniar> discomfort 
w ilhout orders an extern removed the Foley c ithclcr Since w c felt tliat the eallu ter w as 
of great importance, os prtviouslv explained, it was replaced the following morning On 
the third dn> the patient dex eloped a burning sensation dong tho course of the urethra 
and a slight discharge was noticed at the meatus This was treated [)\ irrigating the tin 
n try bladder with a penicillin solution of 5 000 units per cc of sterile water Ihc meatus 
w IS cleansed with this solution after a rubber dam i as placed about the glans to kicp the 
dressing dry On the fifth postoperative daj the Foley cathctoi was nmiivcd permancntlx 
bec'iufle the patient conatantlj complained of pain iiid irritation along tlie course of tho 
urethra and refused to dlow it to remain in pi icc On the scvcntli postoperative day the 
dressing was remoxod, and it xvas noted that the skm grift liad taken compklclx with the 
exception of a few small areas winch showed signs of sloughing Most of the sutures were 
removed at this time The patient was ro dressed daily for three d lys when the remaining 
‘'utures were removed Small islands of epithelium were begimung to appear wlare there 
had been previous sloughing, residual ulcerations on the glans had healed with slightlj 
depressed areas, b> sccondari intention The patient was disinisscil from the hospital on 
the tlevcntli postoperative daj 

He was seen three montlis later, and b> that lime had regained normal function and sen 
sation with no dcforrait> of the penis (Fig 2) Erection, intercourse, and urination were 
poj%sililp without pain or discomfort 


CONCLUSIONS 

1 Simple circumcisions cannot be minimized as to their importance, and must 
xxatched carefully for postoperative complications 

2 Chemotherapy and sufficient diet are necessary to “build up” a patient 
before surRory is attempted 

3 Skin grafting is necessary in n ease where infection h'ls bared n large area 
so that scarring and distortion can be avoided 

4 The skin graft must be kept dry, taut, and free from any contamination while 
healing 
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MULTIPLE NEEDLE TATTOOS OF THE FACE 


D F. WEAVEU, M.D. 


Detroit S, Michigan 

There :ire two reasons for leporting this case: first, it is felt that the history is 
interesting in itself and second, the surgical principles involved are of interest in 
connection with the report by Iverson (1) regarding the removal of traumatic 
tattoos of the face. 



A fortv-siv year old woman prc»eiited licrielt at the Hmiiy Ford 
Februaor 20th.. 1948. She stated that slie had been born in Turkey 
parents in 1902. In 1915, when she wiis lliirtcen years of age, she Inid t 
prisoner by the Arabs during their fight tvith the Turks. Is me of her brothers 
later killed in combat. , , , r „ 

mile she uas a prisoner a number of tattoos had been placed on her 
One had been placed on her light aim. 
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Four years later the British had removed her from Arabia and put her in an 
orphanage where her mother found her. 

In 1920 she had come to the United States. In 1922 an unsuccessful attempt to 
remove the tattoos had been made by a surgeon in an Eastern city. She stated 
he had injected a fluid which he expected to dissolve the pigment. No further 
attempt had been made to remove them. 



Fig. 2. After removal of tattoos by excision and sandpapering 

In the meantime she had married, raised a family quite successfully, and had 
not been too much disturbed by her rather conspicuous appearance. However, 
more recently she had become more sensitive about it and on one occasion had 
become quite upset when two women had laughed at her while they were riding 
on a troUey. 

On examination, dark blue tattoos were noted on the forehead, each malar 
region, the lower Up and the chin (fig. 1). Except for a mild anxiety neurosis, 
general physical examination and laboratoiy studies revealed no significant ab- 
normaUties. 

On March 19th., 1948, with local infiltration of 1% novocaine and equal parts 



MULTIPLE NEEDLE TATTOOS OP TIIB FACE 


475 


of 1:1000 adrenalin, the removal of these tattoos was carried out. The circular 
tattoo on one cheek and the cross on the other were easily excised due to their 
small size. The one extending along the Vermillion margin of the lower lip and 
downward from the corners of the mouth was c.\'ciscd and closed with little dif- 
ficulty after undermining tlie skin. The skin here was thin and the pigment ex- 
tended througli it at most points. 

Since the skin of tlie forehead was much thicker, the pigment did not extend 
through it except at one small place in the center. This place was excised while the 
remainder of the tattoo was removed with number one sandpaper supplemented 
by an emeiy stone. 

The group of tattoos on the chin was removed by the use of sandpaper and 
shaving with a safety razor blade. The skin was so thick in this region that the 
pigment did not extend through it at any point. The depth of the pigment could 
be determined rather accurately by the depth of color. The darker the tattoo 
the deeper it seemed to be. 

Vaseline gauze dressings were applied to the abraded areas and in about two 
weeks these areas had healed by cpithclialization (fig. 2). 

Menagh (2) says that when commercial tattooing is carried out by hand the 
pigment is usually deeper and the depth less uniform than when a machine with 
several needles on it is used. 

I have treated one other case with a histoiy somewhat similar to that of the 
above case. However, only the chin was involved and there was so much scarring 
due to previous treatment that it was necessary to e.xcis6 the entire area and apply 
a split thickness skin graft. 

UEFERKNCES 

X. IvfiBsoM, Preston C. “Plastic & UccoDSlructivo Surgery", Vol. 2, No. 5, September 
lW7,pp.427. 

— fllENAOH, Fbjink R. PersoQuI commoDJcation. 
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IN MDMOULVM 


H\uold Lyurens Dundas Kirioiam, MD 

Ihc sudden death from coronary thrombosia of Dr Haio!d L D Kirkham, 
one of the country's outstanding plastic surgeons, at liia homo in Houston, Texas 
on March 18, 1949 less than a eek before liis sixty second birtliday sliocked and 
saddened liis many fnend& throughout the United St ites and abroad — his col 
leagues ivlio Iviicu and respected his ability as a plastic burgeon a& \vell as his 
many patients scattered far and wide on whom his splendid operative results 
stand as a living memorial to his skill Dr Kirkham was a Diploinate and Member 
of the Founders Group of both the American Board of Surgeiy and the American 
hoard of Plastic Surgeiy and served .is a Membei of the Board of Phstic 
Surgery for many years He was elected President of the Americau Association 
of Plastic Surgeons in 1938 when lie was host to tlic group m Houston for its 
animal meeting 

Although Dr KirUiam had sufTered his first Jieart .attack m May 19-18 while 
en route to Boston to attend the mcctuig of the /Vssociation of Plastic Surgeons, 
he had recovered so rcmarkablv from that attack and w.as agim cairymg a full 
progrmn m the private practice ho had resumed after his mtircment from the 
United States Navy, tliat no one was prepared for the suddeness of his death 
Tlio son of Dr Frederick William and Dclpliine (Laurens) Kirkham, Dr 
Kirklurn was horn on March 24, 1887 m Noifolk, England Ho attcndid the 
Bedford Modern School in Bedford, England and passed the Junior Local Um- 
vcraity of Oxford Examination in England befoie coming to the United Stites 
and to Texas as a youth of seventeen, working his way across on a freighter 
He later became a naturalized citizen of tins country He enrolled in the Uni- 
versity of Texas Medical Branch at Galveston from which he was graduated in 
1909 ife served an internship m St Joseph's Infirmary in Houston before be- 
guuiing his private general practice in Brownsville, Tex is In 1914 he moved to 
Houston where he piacticed until his dcatli with the exception of the time he 
spent m the milituiy service 

A veteran of both World Wars, Dr. Kirkham was sUiunchly devoted to the 
Navy from the time of Ins enlistment in the Naval Medital Corps m July 1918 
a Lieutenant, junior gr.ade until Ins retirement in October 1947 with a Cap 
kim’a rank During these many ye.irs he made an admirable record In World 
''Var I he was assigned as Chief of Surgery at Hampton Roads and attained 
national recognition for his work 

He returned to England and to London m 1925 to study plastic Surgeiy under 
Bie eminent British authority, Sir Harold GiUies, and other plastic surgeons. 
Upon his return to Houston he limited his practice to plastic and reconstructive 
surgery, .it the s.unc time mamtaimng Ins commission in the U S N iv.il Resci^c 
In Woild War 11 he was recalled to active duty m 1911 and .is Comm.andcr, 
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MC, U.S.N.R. became the organizer of the Medical Specialists Unit No. 48. He 
was promoted to Captain, MC, U.S.N.R. and made Chief of the Plastic Surgery- 
Department at the United States Naval Hospital in San Diego, California, which 
became one of the leading Centers for Plastic Surgery. In 1945 he was transferred 
to the new United States Naval Hospital in Houston, Texas where he was made 
Chief of Surgery, a position which he filled with just pride until his retirement in 
October 1947. He also served as Executive OfBcer and Commanding Officer of 
this facility for a time. 

Dr. Kirkham was the recipient of high honors from his government, including 
the LEGION OF MERIT which was awarded him on April 25, 1946 by the then 
Secretary of the Na-vy James V. Forrestal for his meritorious service in saving the 
lives of many Pacific battle casualties and for his rehabilitation work as Chief 
Plastic Surgeon at the San Diego Naval Hospital from 1943 to 1945. 

In addition to his naval appointments Dr. Kirkham’s hospital appointments 
were as follows: Visiting Staff Member and Chief of the Plastic Surgery Section 
at Jefferson Davis Hospital; Visiting Staff Member on the Plastic Surgery Sec- 
tion at Memorial Hospital; Consultant in Plastic Surgery at Hermann Plospital; 
and Consultant in Plastic Surgery for the Southern Pacific Lines, all in Houston. 
At the time of his death arrangements were being completed whereby Dr. Kirk- 
ham was to be the Consultant in Plastic Surgery at the Veterans’ Administra- 
tion Hospital in Houston which had taken over the United States Naval Hospital 
in Febriiaiy. Dr. Kirkham was Professor of Anatomy and Oral Surgeiy at the 
Texas Dental College from 1917 to 1932, and was Professor of Plastic Surgeiy 
at Baylor University College of Medicine from 1943 until the time of his death. 

Dr. Kirkham thoroughly enjoyed participating in the organizations to which 
he belonged. He hated an argument unless it was a good one and followed to a 
relentless conclusion any cause in which he believed. He had attended the meet- 
ing of the Southern Surgical Association in White Sulphur Springs, West Vir- 
ginia in December and was looking forward enthusiastically to the Ann Aibor 
meeting of the Ameiucan Association of Plastic Surgeons. In February he had 
participated in the Tumor Post-Graduate Course conducted by the University 
of Texas School of Medicine at Galveston. Dr. ICirkham had been a member of 
the American Medical Association and of the Texas State Medical Association 
for thirty-three years and had seiwed as Secretary of the Section on Surgeiy at 
the Annual session of the State Medical Association in 1924. In addition to these, 
he was active in the affairs of numerous other local, state and national medical 
and scientific societies: Fellow of the American College of Surgeons; Diplomate 
and Member of the Founders Group of the American Board of Surgery; Diplo- 
mate, Member of the Founders Group, and Member of the Board of the Amer- 
ican Board of Plastic Surgery; Past President of the American Association of 
Plastic Surgeons (1938); American Society of Plastic and Reconstructive 
Surgery; American Association for the Surgery of Trauma; Association of 
Military Surgeons; Southern Surgical Association; Southern Medical Association; 
Texas Surgical Society which he served as President for two terms, 1929 and 
1930; and a Founder Member of the Houston Surgical Society. He was an 
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Honorary Life Member of the Uotary Club, amember of Hrae-Burn Country Club 
and was listed in Who’s Who in America. 

. Dr. Kirkham was a man of many talents dcveloi)od to a high degree. Hi.s 
gifted hands could restore the broken bodies of tlic battle wounded, paint a 
lovely landscape of the quiet English country.sidc or play the notes of the sweet- 
est symphony on the strings of his violin with equal skill. Though a busy surgeon, 
he found time to develop his talent for painting. lie had an uncanny knack for 
painting landscapes and portraits and exhibited his paintings in national art 
shows. In 1939 he was awarded a prize by the American Medical Association 
for one of his works entitled “The Three iVIonlcs” whiclv was exhibited in New 
York City. The painting was reproduced in jMcad-Jolmson and Company’s 
book, The Paragon. 

He wjis an accomplished musician and played tlic violin in the Houston 
Symphony Orchestra for five years. Dr. Kirkliam was a sports enthusiast and 
his voice was known to thousands of baseball fans because lie was a rooter. He 
enjoyed swimming and was Icnown on the golf links not only at home but 
wherever he visited because his golf clubs always .accompanied him on his trips. 
His many trophies attested to his proficiency in the sport — he had won the 
Texas Surgical, the Soutlicrn Surgical, the Soutiicrn Medical uud the American 
Medical Association golf titles. He lovc<l a challenge, whether it sprang from 
some terrible deformity or bum disfiguicmcnt or from a giime of bridge or chess or 
golf, 

Dr. Kirkham was a friendly, fun-loving man who loved life and lived it abun- 
dantly. He was always ready to go places and to sec things. Ho liked people, 
lauglitcr and crowds around him, and people instinctively liked him. He num- 
bered among his friends people in all walks of life. He liked good conversation and 
could spin a yarn as well as the best. Little groups would gather around him at 

the sound of his familiar “Have you heard the one about — ?” Then in his 

inimitiiblo style employing all the necessary flourishes and embellishments ho 
'vould entertain for an entire evening a crowd which grew larger and larger with 
each new story. In this he reveled. He could produce a story to fit any occ.osion, 
and any story was a good one for his telling it. The ones in his repertoire were 
really gems. 

Dr. Kirkliam is survived by his wife, Mrs. Margaret S. Kirkham; a son, 
Harold B. Kirkliam; tlircc daughters, Mrs. Charles A. Brokaw, Miss Margaret 
Kirkliam, and Miss Elizabeth Kirkham; and two grandchildren, all of Houston; 
and a brother, P. T. Kirkliam, of San Antonio, Te-xas. 

achievements of Dr. Kirkham will secure for him a place .among the great- 
est plastic surgeons, and the human friendlincas of the m.an will secure for him 
an everlasting place in the hearts of the people whom he loved so well. 

S. Bauon Hardy, M.D. 



BOOK REVIEW 


Dupuytren’s CtjNTRACTi'RE With speciul reference to aetiology and improved surgical 
treatment, its occurrence in epileptics, N'ote on Knuckle-Pads, Tord Skoog, Acta Chirur- 
gica Scandinavica, Vol. XCVI (96) Suppicmcntum 139. Uppsala, Sweden, 194S. 

This small paper-covered monograph of 175 page,s and 50 illustrations treats with thor- 
oughness most aspects of Dupuytren’s contracture. A careful and complete review of the 
literature has been made, giving as many as -tlO references. Also, the author undertook a 
tabulated study of 50 cases, operated on 10, and advanced some of his own theories. The 
work was commenced in 1946 when the author was with Sir Archibauld Meindoe. in Eng- 
land. In the chapters arc found anatomy and embryology, incidence and symptomatology, 
pathology and pathogenesis, similar conditions, association with epilepsy, aetiology, 
theories, and treatment. 

Skoog found the palmar fascia beginning in a 1.9 centimeter embryo and already with 
septa in a 6.5 centimeter one. With an incidence of 1.5%, Dupuytren’s contracture is 7 
times more common in males and usually starts in persons between 30 and 70 years of age. 
In 55% it is bilateral. 

The author advances the theory that the breaking of Hbers of the palmar fascia in ordi- 
nary use is followed by hemorrhage, round cell production and increase of collagen strands, 
thus forming a nodule and resulting in increase of the contracture. Plantar fascia involve- 
ment was found in 18% of his 50 cases. It was in the medial side of the foot and did not 
contract the toes. Forty-four per cent showed knuckle-pads and 5.6% of 86 cases of Du- 
puytren’s contracture with epilepsy showed Pyrone’s disease. Lund, who found Dupuy- 
tren’s contracture in 50% of 190 males with epilepsy, and Skoog, who found it in 42% of 
207 of such patients, advanced the theory that the barbiturates used in the treatment of 
epilepsy may cause Dupuytren’s contracture. 

In aetiology, heredit 3 ' plaj's a definite part. Trauma docs not cause the contracture but 
he thinks it may influence it in people who are predisposed toTho condition. 

In treatment, nonsurgical methods are not advisable. Complete excision of the fascia is 
advised, .A Z-plasty in a contracted finger as used by MeIndoe is a ver.y useful procedure. 

There is no other publication on Dupuj-tren’s contracture which is so thorough and 
gives such an exhaustive review of the literature. — Reviewed by Sterling Bunnell, AI.D,, 
June 30, 1949. 
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SCALP AND FACE 

Ardao, H A Reparation of Scars of the 
Scalp (La reparacidnen las cicatrices del 
cuero cabelludo ) Hot Soc dc Ctr del 
Uruguay, 19 450, 1918 
As ixjinted out by Anhui, the acalp his t 
very thick dermis, v> ilh good voscul irizalion 
and deep hair follicles It la connected to the 
epicraniil fiscLi by fibrous formations The 
fascu and llio scalp together form one nn.i 
lomical lajer which cannot be funct»on.ilIj 
Bejianited Under the f iscia there is a sliding 
kvjcr, almost avascul ir, in close contact with 
the cram il bone Eich layer 1ms its Hide 
pendent circulation 

The scalp is often xvulscil in trmnLi 
e^ertmg tnction on tlie hair The U>er of 
avulsion is between the fasem md the 
Jicrioatcum Burns which destroy the skin 
nnd llio hair foUicles result in scars adhering 
to tlio bone The removal of tumors or thtir 


treatment with phjsieal agents ilso result ni 
hairless scar tissue 

Alteration of function of tlie scalp depends 
U|)on the fixition of the scar to tlie Umt 
surface Thoscirtisaueisortenvcr} trouble 
some and ma^ become casili ulci riled ity 
rriclion But tlit worst effect of this lesion 
IS the esthetic result It is worse ni women 
than in men but it is easier to rtiwir in the 
former 

The beat plan of ri jwir for the defect is the 
rotation of llaps w hitli bring the normal h iir 
bearing scalp from the re ir to the front The 
growth of bur will cover the bccondary de 
feet, winch can be primarily grafted Ver> 
long Hajis ma> be cut if one biars in mind 
that the scalp has a vcr> rich vmcular net 
consisting of eight arterial jHilulis (nasal 
supLrficial temjHiril iwstcnornuricuhr md 
occipital) which feed its circulation The 

lh|ismi> luve a width less than OIK ihirdof 

the toLil length « itliout danger of ncLfosis 


482 


ABSTRACTS OF CURRENT LITERATURE 


Ardao ends his paper with the case of a 
woman with burn scars of the scalp due to 
boiling water. In the first operation a parieto- 
occipital flap was cut, its transposition being 
followed within four weeks by flaps from the 
other side. Repair required a total time of 
two months; the result was very satis- 
factory. 

Wilson, J. S. P. : Serial Excision (As Applied 
to a Naevus of the Cheek). Bril. J. Blast. 
Surg. I; 117, July, 1948. 

The principle of multiple excision, first 
recorded by Morestin in 1915, was applied in 
the case reported by Wilson. The child had a 
pigmented nevus on the right cheek measur- 
ing 4.2 by 3 cm., which extended from the 
level of the zygomatic arch to the upper 
border of the mandible. 

An e.vcelJent end-result was obtained by 
three operations. 

Phillip, A. J. B. : Facial Injuries Followed 
byiMenlngltis, with Recovery. Bril. J. 
Blast. Surg. 1: 172, Oct. 1948. 

In a case described by Phillip, there was 
a history of a 17-foot fall, with soft tissue 
injuries from the middle of the forehead 
hairline to 1 cm. to the left of the symphysis. 
Wounds of the nose, tip, upper and lower 
lips, and chin were full thickness. The fore- 
head wounds exposed the frontal bone, but 
there was no visible fracture. The wounds 
were grossly impregnated wth coal dust. 

The patient was operated upon 12 hours 
after injury; a general debridement and 
suturing of lacerations in layers were carried 
out. The patient’s condition was satisfactory 
until the fourth day, when he developed 
signs and symptoms of meningtitis. Prior to 
the development of meningitis the patient 
received 2,7(X),000 units of penicillin intra- 
muscularly and 6 gra. of sulfadiazine. Follow- 
ing signs of meningtitis he received 8,600,000 
units of penicillin intramuscularly, 90,000 
units intrathecally and 24 gm. of sulfa- 
diazine. Recovery was complete. 

MOUTH, TONGUE AND MANDIBLE 

Pletroplnto, J., and Apolo, E.: Repair of 
the Vestibule of the Mouth with Free 
Skin Graft. (El injerto libre de piel en. 
la reparacl6n del vestibule de la boca.) 


Bol. Soc. Cirugia del Uruguay, 19: 386, 
1948. 

Pietropinto and Apolo view the resolution 
of some plastic problems of the lip as requir- 
ing the repair of the gingivojugal sulcus as a 
preliminary step. This is done to give the lip 
the mobility which its function requires. 

Physiological and pathological conditions 
can cause the vestibule of the mouth to 
disappear. Physiological factors are con- 
cerned in the reabsorption of the alveolar 
process, the exaggeration of which makes 
construction of a prosthesis very difficult. 
Repair of the depression of the vestibule 
provides a perfect surface to hold the 
prosthesis in place. Pathological conditions 
in which repair is indicated are loss of sub- 
stance of the lip because of cancer, gunshot 
wounds, retracting scars following a harelip 
operation, tumoral or infectious conditions 
which involve the alveolar border and fix 
the neighboring soft tissues, and so forth. 

The absence of the vestibule causes altera- 
tions in speech and mastication, drooling of 
saliva and of food, el cetera. 

The authors advocate the following technic 
for correction of a toothless mandible ; 

An incision is made parallel to the alveolar 
border, without reaching the periosteum, and 
where the mucosa is looser. Near the mental 
nerve the incision describes a curve with 
lateral convexity to provide a flap including 
the nerve. The inferior border of the maxilla 
is reached with blunt dissection, thus creat- 
ing a new vestibule, which has to be lined 
with a free skin graft. Pietropinto and Apolo 
prefer taking the skin from the internal 
aspect of the arm, which is without hair 
follicles. The graft is laid on a dental com- 
pound mould which has been prepared, 
pressing it over the raw surface. The dental 
compound mould with the skin lining is 
attached in place. The borders of the mucosa 
from the lip to the alveolar border are su- 
tured. A few examples are shown in which 
this technic has been used successfully. 

McLaughlin, C. R.: Reduplication of the 
Mouth, Tongue and Mandible. Brit. J ■ 
Blast. Surg. 1: 89, July, 1948. 

An extremely rare sitimtion is reported by 
McLaughlin, a child having a secondary 
mouth and tongue on the right side of the 
jaw, at the level of the horizontal ramus. 



ABSTRACTS OP CURRENT LITERATURE 


483 


Thcori5co measured 2 cm. in diameter, com* 
plelc with a spbmctcr mechanism which 
acted comcidentaU> with the sucking 
action of tho child’s primary lips. In the 
centre of this mouth uas a muscle mass 
resembling a tongue. Rocntgenographic 
stud} revealed an extra mandible fused to 
the normal mandible The posterior part of 
the upper surface of this accessory mandible 
showed the likeness of a normal mandible 
and contained eight tooth buds 
Excision of the entire accessory mouth, 
tongue and mandible was done at tho age 
of three months 

The literature of pol}gnathism Mas sur* 
vc}cd and only one example ^^a3 found 
iihich corresponds at all with the case pro* 
seated in this article 

EXTREMITIES 

Edwards, Sterling: Evaluation of the Open 
Jump Flap for Lower Extremity Soft 
Tissue Repair. .Inn. Surg I£8 1131, 
Dec 1048. 

As pointed out by Edwards, the usual 
method of repairing subcutaneous defects of 
the lower extremities, when these defects 
are too extensive to be repaired by the use of 
local tissue or cross leg Haps, requires the 
migration of an abdominal tubed pedicle 
Tho author describes the open jump Asp 
A rectangular abdominal flap is raised and 
dissected back along tho deep fascia to pre 
servo the blood vessels running just above 
the fascia This flap is so pLiced on the 
abdomen that the forearm can bo com- 
fortably attached with a minimum of ten- 
sion Another rectangular flap of the same 
width is raised on the forearm This flap 
should bo 1 to li inches in length so that 
when It 18 turned back an open area of 2 to 3 
inches in length and of the same width as tho 
abdominal flap will be present for attach- 
ment of the abdominal flap Tho tw o flaps arc 
Ihea sutured together and the open area on 
the abdomen is covered with a skin graft 
Subsequent!} a flap of tho required size is 
outlmed on the abdominal wall, and after 
suitable delay this open flap is transferred to 
the low er extremity and carefully sutured in 
the defect left by tho excision of the scarred 
wca After one further delay tho flap is 
severed from the arm and sutured in place 
covering the defect Tho flap on tho arm is 


resutured at this time and usually leaves 
hula more than a linear scar 

Edwards reviews the factors involved in 
20 open jump flaps and 33 abdominal tube 
pedicles Open jump flaps were completed in 
an average of 101 da}s and six operations, as 
compared to an average of 333 da}8 and ten 
operations required for completion of the 
abdominal tube pedicles Oueopen jump ilup 
was partially lost as compared with seven 
unsuccessful abdominal tube pedicles. 

Mowlem, Rainsford: The Treatment of 

Lymphoedema. Bnt, J, Pla^l Surg 1 

48, April, 1048 

Edema following obstruction from what- 
ever cause appears to be confined to the 
tissues superficial to the deep fascia Mowlem 
explains this on tho lack of collateral 1} m 
phatio circulation Three phases of lymph 
oedema are emphasized : 

(1) Swelling occurs peripherally, is soft, 
does not pit easily, and recedes with rest and 
elevation of tho part This type of swelling 
extends towards the trunk, and as it does, tho 
second phase appears peripherally. 

(2) Pitting occurs and persists Dilated 
vessels become fibrosed and skin changes 
appear 

(3) Pitting IS elicited with difficult}, tho 
lymphatics arc completely enveloped b} tho 
fibrosis that ihcir incompetence has in- 
duced, and the whole subcutaneous layer is a 
moss of sclerotic tissue 

Treatment depends upon tho phase of tho 
lympliatic obstruction 

(1) Creating a lymphatic bridge by a 
pcdiclo raised in tho midaxillary line from 
the dome of tho axilla to the umbilicus It 
includes tho full thickness of subcutaneous 
tissue It 13 moved into its new position so 
that tho correct axial flow of lymphatics is 
maintained and so tliat its lower end is cm 
bedded lu tho obstructed limb, while the 
upper end lies m an area drained by intact 
l}mphatic3 

(2) Relieving tho l}mphatic tension and 
halting the progreas by application of 
method in Phase 1. 

(3) Removing the damaged skm and sub- 
cutaneous tissue and replacing it with 
healthy skin implanted upon the intact 

deep fascia , 

Clinical results m 18 cases are revicwrcd. 
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In two cases of edema of the arm (postopera- 
tive) a pcdicled flap to bypass the axillary 
obstruction has been used. So far the bulk 
of the arm has not decreased though the 
tenseness of the swelling has been improved. 
In the leg cases, there appears to he a tend- 
ency to consistent, progressive improve- 
ment. 

Moore, F. T.; The Technique of Pollicisa- 

tion of the Index Finger. Bril. J. Plasl. 

Surg. 1: 60, April, 1948. 

As stated by Moore, loss of the thumb is a 
crippling injury, only equalled perhaps by 
loss of all the fingers of the hand. The author 
ev.aluates the various operations attempting 
to restore prehensile activity and concludes 
that the method of choice in the m.ajority of 
cases is the transfer of the index finger to the 
position of the thumb stump. 

The currently used methods to restore 
opposition of the thumb arc outlined and the 
author’s technic for policisation is reviewed. 
It is divided into five stages; 

(1) Preparation of a dorsal flap to line the 
ulnar side of the transposed index finger. 

(2) Establishment of a cleft betsveen the 
metacarpal bones of the index and middle 
fingers. 

(3) Division of the metacarpal bone of the 
index finger. 

(4) Preparation of the bony stump of the 
thumb for reception of the new thumb. 

(5) Fixation of divided bone ends. 

The article is well illustrated. 

Oldfield, Michael C.: The “Horse-shoe” 

Web Flap in the Treatment of Syndactyly. 

Bril. J. Plasl. Surg. 1; 69, April, 1948. 

The “horse-shoe” or U-flap is raised from 
the dorsum of the fused fingers, as described 
by Oldfield. The base line of this flap cor- 
responds in level to the dorsal web base of 
the normal fingers, which is very proxinuil to 
the p:ilmar web line. The flap extends dis- 
tally almost iis far as the first interphalaiige:il 
joint of the fused fingers and is made with a 
wide curved distal extremity without any 
sharp angles. Lateral flaps are then outlined 
largely to cover the more important finger, 
and the raw surfaces are covered with full 
thickness grafts. 

The age and indications for operation are 
discussed briefly. 


MALE ORGANS 

Meindoe, Sir Archibald: Deformities of the 

Male Urethra. Bril. J. Plasl. Surg. J: 

29, April, 1948. 

Meindoe’s article de:ils only with urethral 
abnormalities which lend themselves to 
phistic repair, and is confined to general 
principles of repair and technic:il details of 
the methods used by the author. 

An acceptable repair should overcome pe- 
nile curvature so that siitisfactory sexual in- 
tercourse can fake place, enable a s.atisf;ie- 
lory stream to be projectc.l fonvard with the 
patient standing, bo devoid of now dis- 
abilities such ;is stricture and growth of 
intra-urcthral hair, and finally be cosmeti- 
cally s:itisf:ictory. 

Physiological consideration of the dual 
function of the penis and urethra must al- 
ivays be kei)t in mind. 

Meticulous surgical technic and diligent 
postoperative care .arc essential. 

MeIndoe h.as used consistently the Marioii- 
Duplay method for small defects up to 
2.5 cm. in the course of the urethra, while for 
greater losses he has used his own free graft 
inhiy technic. 

An external urethrostomy is used to divert 
the urinary stream. 

If penile injury with urethral loss in con- 
tinuity resulting in fistula formation is no 
more than 2.5 cm. in length, it is corrected 
by the Marion-Duplay method. The method 
of reconstruction of the penis is illustrated 
by one case. The congenitally short urethni 
and epispadias are dealt with briefly. 

Meindoe reviews his method for correcting 
hypospadias, which consists of : 

(1) Redistribution of penile skin by the 
Edmund’s operation, performed in twost:iges 
which simultaneously correct the chordoe. 

(2) Urethral reconstruction done by the 
epithelial inhiy method. Emphasis is placed 
on the necessity for w.’aring a dilator in the 
newly constructed urethra for at Ie;ist six 
months except when removed for five to ten 
minutes for cleansing. 

(3) Anastomosis of the posterior end of the 
new urethra and the hypospadiac meatus by 
the Hap method. 

Gillies, Sir Harold, and Harrison, R. J.: 

Congenital Absence of the Penis (With 
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Embryologlcal Considerations) Brit J 
Plast Surg 1 S, April, 1948 
Two casesof true congenital absence of the 
penis "ire described by Gillits and Harrison, 
along with a third borderline case A brief 
and excellent review of the euibryologj of 
the male gcnito uriiurj system is given, and 
the specific failures of development in the 
three cases ire pointed out 
In the first case, the urethra reached the 
pubis at the upper level of the scrotum The 
testicles were present in the inguirul cinals 
The urethra m the second case opened into 
the rectum just inside the anus The bladder 
sphincter was function il A surgic d iienis 
w IS constructed in lioth instances A prelim 
inary colostomy was necessary in the second 
case 

Construction of the new penis and uretJira 
follows the principle of i tube within a tube, 
the inner tube for the urethra being smaller, 
with the skin turned m uul the outer lube 
for the poms larger, with the skm outward 
\ piece of cartilage is implanted m the fat 
lictwecn the two tubes These two lubes arc 
formed by three parallel, oblique, slightly 
curved incisions on the side of the ibdumcn 
and lhor\x,ai intervals of 4 cm and 1! cm 
The narrower flap is rolled with the skin 
inward to form the urethra ind the w idcr flap 
is brought over the raw surface of the small 
tube to make the covering or penis The 
penis 13 completed m singes and the defects 
hfton the abdominal wall aro covered xvitli 
grafts 

If the urethral opening is interior to the 
scrotum, the lower opening of the new urc 
thra 18 sutured to the existing urctlin When 
the opening is posterior to the scrotum the 
outer end of the penile tube is brought dow n 
to the urethral stump, splitting the scrotum 
down the centre If the remnants of erectile 
tissue aro present, the cartilage graft can he 
so imbedded that it will be gripped b\ the 
corpora c.iverno&i 

Ethlortal Comment This article is well 
dlustrafed and the technical difficulties are 
thoroughly discussed The method described 
has been used successfully in five cases in 
'olviiig the penis, (ongenital and traumatic 
and the principle has been employed 8.ilis 
factonly m other conditions 


MISCELLANIES 

Ross, J Paterson Plastic Surgery In the 
Training of a Surgeon Bnt J Plast 
Surg 1 4, April, 1948 
Ross states that in the past the scope and 
character of jjostgraduate surgical training 
were determined by tlic inclination, cater 
prise and initiative of the trainee who rc 
g trded the planning of his career as his ow n 
rcsixmsibility Today undergraduate teach 
itigand jxistgraduate training must conform 
to certain sUmlirds oblained by following 
carefully pLanued and reguLited courses of 
study and holding ipprovcd liospital ap 
pomtments 

One factor contributing to this change lus 
been the great increase in the number of 
young graduates who wish to obtain higher 
<|ualificalioii8 in surgery Vnother reason is 
the ncccBSity U) counteract the tendency to 
specialise before one has been adequately 
trained in genera! surgery 
The young general surgeon can benefit bx 
close association with the spccuhst 
!• niphasis is place d on the 1) isic sciences of 
aiulomy physiology and pathology from the 
plastic surgery vicwjioint 
The general surgeon’s advanced training 
should bring him in suiricienth close associa 
tioii with the plaslie surgeon to permit him 
to apply the principles of plistic surgery to 
uiy general surgical problem 
There must bo collaboration between 
surgic il specialties and such speci ilists must 
be clohclx linked with an undergraduate 
teaching hospital 


Blake, Elliot H Prefabricated Autogenous 
Ear Cartilages Bnt J PUnl I 


220 Jan 1919 

Bhke had prepircd four autogenous cir 
cartilages by placing Hakes ’ of rib cartilap 
inaluitalummould buried subcutancoush 
when he discovered that Peer and Vufricht 
had considerably preceded him m the idea 
The mould used is bomewhat similar to the 
one advocated by Peer Seven ^cs have 
been comideted there his been disappoint 
mg Hact iditx m two duo to uisutficu nt rigid 
il\ md in one other case crumpling due to 
insufficient skin rovenng The results of 
the remaining four cases encourage the 
author to continue the nu thoil 
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Monday, December IS 
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Note of Welcome Mr John Tyler, Convention Manager 
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Tormation of the Htlix With Postaunculor Flap 
Dr Michael L Lenin 

The Organization and Management of a Harelip and Cleft Palate Clinic 
Dr Wayne D Slaughter 
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Dr Walter A Coakley 
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Dr Jacques W Maliniac 
hTammapIasty 
Dr Edward M Hanrahan 
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Dr Herbert 0 Barnes 
Luncheon The Ocean Terrace or Cabana 
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Mr Frank Stoutenberg, Horticulturist to the lIoll>^iood Beacii Hotel 
Annual Meeting of the Society 
Cocktails 

Annual Banquet Members and Invited Guests 
After Dinner Dancing The Cabana or Flamingo Room 

Tuesday, December 15 


Cutaneous Antethoracio Esopbagoplasty 
Dr Darrel T Shaw 
Treacher Collins Syndrome 

Dr Gerald Brown O Connor , 

A Simple Method of Fixation after Surgical Correction of Mandibular Prognatu 
ism 


Dr EdnardA Kitlowski 

Nicotinic Acid and Epincphrin Test for the Source of Vascularity in 


Delayed Skin 


Flaps 

Dr PauIW Greeley and Dr George Olandcr (bj invitation) 
Correction of Advanced Rhinophyma by Means of Reconstructive 


Plastic Surgery 


Dr Arthur B Smith 


The Surgical Treatment of the Bifid Nose 
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Median Cleft of tho Lower Lip and Jaw 
Dr Albert D Davis 
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The Correction of Peno-Scrotal lij'pospadias. 

Dr. David M. Davis (by invitation). 
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Wednesday, December 14 

9:00 Iliac Bone Grafts in the Repair of Facial Defects. 

Dr. llced O. Dingman. 

9:30 Prevention and Treatment of Wry Neck in Infants. 

Dr. James Barrett Brown, Dr. Frank McDowell, and 
Dr. Minot P. Fryer (by invitation). 

10:00 Plastic Surgery of the Eyelids. 

Dr. Frederick A. Figi. 

10:30 The Fate of Human Autogenous Septal Bone Grafts Buried in Human Tissues. 

Dr. Lyndon A. Peer. 

11:00 Causes of Failures in Iso Grafts of Human Skin. 

Dr. Beverly Douglas. 

11:30 Further Studies in the Treatment of Skin Defects by Abrasion. 

Dr. Preston C. Iverson. 
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bers of the Society. 

Dr. Kenneth Pickkell, Program Chairman 
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of bilateral ewf i '“‘""'’“"‘j' P®'’'' ’'““'‘s so commonly obtained m the repair 
are due to the complicated by proma\illaiy protrusion, 

operation Tl„. ^ recommend only one tjpe of corrective 

Die cleft and 'ofating flaps from the lateral aides of 

■‘Pprtciable around the pared prolabium so that they form an 

par ixcBlhL , £ ^ =^'octed cases and may be the procedure 

tJ(perjcnr^> trcitment of all cases by certain surgeons, but m oui 

appoinimtiit ^ stmdard modus opcrandi has brought considerable dis 

He operation of the just desenbed type for many jears we feel 

stated ^ position to praise or condemn it freely Tavorably, it nn^ be 

can 1)J ^ a means of eaily one stage closure of the hp Unhvoribly, 

hoaai an I ^^1 end result is frequently poor both from func- 

suIkoi,.. ^ viewpoints and that the one stage ad%antage is lost wlicn 

ivivision operations must be done 

^tsimtly reveals a lip that is e\cessi\ely long, nar~ 
^'orc or less immobile, and maned by an inverted fork- 
In addition there is commonly present a broad, fht na’^d tip and 
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Fig 3 

extiemely short columella (figs. 2a & b). Such a nose is repulsive in appearance 
and almost useless as an airway. It has been claimed that the nose and lip will 
impiove remarkably as the patient grows older. We have not seen this occur 
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often enough to warrant consideration. It may be seen from examination of 
figure 3 that the patient depicted in figure 2a has had little or no improvement in 
appearance during a five year period. 

Proof that the short columella is the cause of most of the deformity of the 
nasal lobule is immediately presented wlien one observes how the nasal tip 
springs into normal position us soon as a columellar lengthening releases the 
tension upon it (fig. 4). 

We are in complete agreement with Vaughan's (1) belief that the normal proc- 
esses of growth and function tend to develop tis.sues after they are placed in 



Flo. 4, DEilONSUlATlO.V OF TUC EfFECT of UCLEASINO tub N'AbAL LoBCLE FtlOM THE 
.Tension PnoDucEo dy an Abnohmallv Short Coli'mella 

correct anatomical relatioiushij). In our opinion the short columella is commonly 
the result of an injudicious primary repair of the lip which has resulted in struc- 
tures being so bound down by scar tissue and so deprived of blood supply that 
later development 1s impaiicd. The degicc to which a columella will lengtlien 
^^fter a piemaxilla is placed backward in proper position without resorting to 
excessive trauma is often amazing. 

A statement by Schultz (2) that in a cleft lip all parts are pre.sent and need 
wdy to be pul together might well be kept in mind before planning to lejiair a 
lip by the use of complicated geometric patterns gained through exccs.-'ive paring 
and elevation. 

The fact that most parents are extremely anxious to have an infant's deformity 
corrected as soon and as <juickly as possible is a stiong driving force for the 
surgeon to seek out a method of one stage reconstruction, ^^c have tried long 
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and arduously to learn of or devise a single stage operation that would enable 
us to repair all complicated bilateral harelips with esthetic and functional results 
that we felt to be satisfactory. Our search has been futile and we have resigned 
ourselves to recommending multiple procedures in a majority of cases. We have 
found few parents who are unwilling to allow us the weeks or months necessary 
for several operations after an explanation that we can obtain much better end 
results from a long range plan. Although the repair that we shall describe could 
be carried out at one sitting we are in accordance with Vaughan’s (1) belief 
that repositioned tissues should be allowed time to adapt themselves to new 
locations and tensions before being attacked further. 

We hesitate to do any cleft repairs when an infant is a few hours or a few 
days old and usually defer all procedures until he is about four weeks of age. 
We have never seen an infant whose only defect was that of a cleft lip and/or 
cleft palate who could not be fed by some method during this period. By the 
time he is a month old he should be well over his icterus neonatorum, well above 
his birth weight, taking feedings satisfactorilj^ and better able to withstand the 
hazards of anesthesia and blood loss. 

Since so many bilateral cleft lips are accompanied by a protrusion of the 
premaxilla and complete palatal cleft we shall describe the staged procedures 
that we have found to give the most satisfactory results in the treatment of a 
complicated bilateral harelip. 

STAGE 1. POSITIONING OF THE PREM.A.XILLA AND REPAIR OF THE HARD 

PALATE DEFECT 

According to Padgett and Stephenson (3) there are two general methods of 
handling the fonvard displacement of the premaxilla. In one there is no operative 
interference with the vomerian support; the lip is closed and depended upon to 
furnish enough continuous pressure to force the premaxilla into proper position. 
In the other the premaxilla is set backward after removal of a portion of the 
overly developed nasal septum. We prefer the latter method. In cases where the 
lip is closed over a protruding premaxilla the suture line is apt to be endangered 
by extreme tension. There is no assurance that retroplacement will be in the 
proper planes; the premaxilla may be abnormally tilted in a coronal plane or 
twisted in a sagittal plane. There is obviously no chance of union of the cleft 
edges without subsequent surgeiy. Finally, the excessive amount of septum 
must surely buckle under pressure and lead to nasal obstruction. 

At the time of positioning of the premaxilla the cleft of the hard palate is 
easily treated by the use of septal flaps as advocated by Dorrance and Bransfield 

We proceed as follows: an incision is made along the free edge of the nasal 
septum extending from the posterior surface of the prema.xilla to the posterior 
extremity of the septum (fig. 5). Through it the septal mucoperiosteum and 
mucoperichondrium are completely elevated on both sides. Since these flaps are 
not reapplied to the septal skeleton some authorities believe that such elevation 
will result in sloughing of the septal bones and cartilage; we have not seen this 
happen. 



REPAin OF BILVTl^L CLEFT LIP 


493 


After banng of the septum a sectioa of it is removed m such a way that the 
prcmaxilla can be placed easily and accurately m position The manner in which 
part of tlie septum is removed and m which the premaxilla is set back is of such 
importance detailed discussion, is warranted The septal removal must be handled 
in a fashion that will permit the prema\illa to be moved directly backward “as 
one would close a drawer** (5) If the premaxilla is dealt with m tins way (fig G) 
the teeth wnll be able to erupt in a vertical plane, if it is tilted into position (fig 
G— insert) they will erupt on a backward slant In addition to causing faulty 
dental occlusion a tilted prema\jlla will fail to give fonvard thrust to the lower 
margm of the lip and will not produce continuous, normal tension on the 
columella As mentioned previously this tension fiequently allows gradual 



columellar lengthening with re&ultant spontaneous release of the depl'o^sed 
nasal tip (fig 7) 

We remove with biting forceps a strip reaching fioni the bottom to the top 
of the septal skeleton and start the remo\al about one to one and one half 
centimeters behind the premaxilla Partial resection of the septum in this* loca- 
tion gives httle threat to the blood supply of the premaxilla and allows enough 
freedom of motion to permit that structure's proper placement The queatioii of 
how wide (antero posterior measurement) a stnp of septum to remove might 
arise First and foremost, the strip must be of sufficient w idth to allow positioning 
of the premaxilla without its being forced AVliether or not removal of a strip of 
excessive width might be harmful we are not prepared to say There ireanat 
omista who believe the profile projection of the nose to be due to forw vrd thrust 
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of the septum during an individual’s growth period. To be on the safe side we try 
to have the strip of such width that the cut edges of the septum will be in close 
approximation after posterior placement is accomplished. 

It will be noted in figure 8a that from the anterior extremity of the free edge 
of the septum the incision has been continued forward on either side of the pre- 
maxilla. By extending these incisions up and around the lateral surfaces of the 



premaxilla two soft tissue flaps can be developed so that they hinge anteriorly. 
Two other flaps, one on each contiguous surface of the alveolar cleft, can be 
prepared so that they hinge posteriorly. After the premaxilla has been retroplaced 
into the alveolar defect these flaps can be sutured into position so that they hold 
the premaxilla in situ and furnish continuous mucosal closure in front of and 
behind the premaxilla (figure 8b). 

It is sometimes extremely difficult to form premaxillary and alveolar naps 
without doing excessive trauma or prolonging the operation unduly. In such 
instances we have pared and discarded premaxillary and alveolar mucosa and 




nLp\in OF mLVTcaiL cleft lip 


495 


approximated the ^a^\ surfaces on each side and must admit that the results arc 
about as good as those produced by tlie more precise method 



^10 7 Giudual Spontaneous Lengtjievino ot tub Columbli*.^ aftlb U^,TIlOPl>.^cEML^T 

OK TUB Fni,MA3ClLLA 

The previous complete elevation of sepia! flaps makes treatment of the liard 
Nate cleft by the method of Dorrance and Bransfield (4), (0) a matter of but a 
■ew more minutes work In addition to saving the patient one stage of i Uttr 
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multiple staged procedure we believe that it will lead to a firmer fixation of the 
premaxilla if done at this time. Incisions are made along the free edges of the 



Fig. 9 

palate oa both aides ot the cleft and 

3 elevated far enough to allow easy approximation of ^ “ P ^ three 
o raw surface of palatal flap on the corresponding side (figure 9a). Tno 
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silk mattress sutures on either side aie usually enough to hold the flaps in snug 
apposition, (figure 9b), but care must be taken to make sure that close ap- 
proximation of tissues has been gained all along the suture lines if perforations are 
to be avoided. 

We have found that the triangular cavity created above the level of the hard 
palate vwll close by granulation in about ten days time without use of the packing 
recommended by Dorrance and Bransfield and Gross (7). 

When all sutures are removed on the tenth postoperative day one is gratified 
to find the premaxilla already rather firmly fixed in its proper position. By the 
time the patient is ready for STAGE II this fixation has become even more solid 
and \\iU usually lesist quite forceful cffoits at dislodgement. 

It is v\orth emphasizing that the soft tissue bud (prolabium) in front of the 
premaxilla has i-ceeived no definite treatment during SI AGE I riiere is great 
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temptation to free it from the premaxilla m order to gam more working space 
and theoretically to allow increase in columcllar lengtli. However, t le co umc a 
is not immediately or appreciably lengthened by so doing and, o moie '*^1^®* ^ 
tance, the scar tissue formed between lip tissue and premaxilla is so irm aiu i 
blood supply to the prolabium so dccieascd (8) that the lip repair to e esen lec 
later is less likely to be satisfactory. _ * i-^r* t • ♦ n 

As has been stated previously one of the objcctiv'cs of ST/ i^nin- 

Ihe premaxilla that the external nose v\ill pioduce gradual tension on lo 

mella— normal tension that v\as not excited during prenatal dove opmen . 

concept is true one VNould be justified in expecting "Pf 

the columella after recession of the anteriorly displaced premiixi ^ 

lus not hindered its development by lessening blood supp y oi >n , 

prolabium to the piemawlla or lateral lip r^gmenfi. We 

time to elapse beUeen STAGE I and STAGE II to 

bom uhatever voluntary redraping of tissues may occur, us may 
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two to eight weeks. At times no such thing occurs; the columella remains short 
and the nasal tip stays broad and flat. Such an occurrence is indeed unfortunate 
but nothing has been invested except the weeks of hopeful expectancy. On the 
other hand, when the length of the columella and the shape of the nasal tip do 
change appreciably during this time the reward is well worth awaiting (figs. 10a, 
b, & c). 


STAGE II. REPAIR OF ONE SIDE OF THE CLEFT LIP 

The obvious aim of STAGE I is to change a complicated bilateral harelip into 
an uncomplicated one. The objective of STAGE II is to convert a bilateral 
harelip into a unilateral one. We prefer to reconstruct only one side of the lip at 
a sitting and again rely upon the effect produced by the establishment of normal 
tension between tissues. The manner in which the prolabium will adapt itself 
after being sutured to one of the normally positioned lip segments is often 
astounding. 

The usual rule to follow in this stage is one that we adopted only after much 
initial timidity and after learning that a secondary lip repair is a simple matter 
when compared to the secondary reconstruction of a harelip nose. The maxim 
we observe is the correction of alar displacement as well as possible before atten- 
tion is given to the lip cleft. This will often try the surgeon’s courage to the 
breaking point. An immediately satisfactory lip closure even at the expense of a 
nasal reconstmction which is only tolerable is a lure difficult to resist. 

The procedure is started by wide undermining of the lip, ala, and cheek on one 
or the other lateral sides of the cleft; the soft tissues of the nose are completely 
elevated to allow free sliding of tissues while the ala is being shifted into normal 
position (9). 

After it appears that the ala can be placed satisfactorily, giving special atten- 
tion to turning in the margin of the ala and elevating the point of alar-facial 
junction to a somewhat higher level than the columellar-Iabial angle, attention is 
directed for a time to the lip. 

The raising of the alar-facial attachment in such a way that it lies in correct 
relationship to the posterior end of the columella fz’equently obviates the apparent 
great difference between the length of the lateral margin of the prolabium (short 
side) and the medial edge of the lateral lip segment (long side), a condition which 
makes it possible to do any one of the standard unilateral harelip operations. 
We happen to be partial to the basic principles embodied in the type of recon- 
struction described by Brown and McDowell (9) because it allows for conserva- 
tion of lip tissue and lends itself so readily to wide modifications to suit the indi- 
vidual case (fig. 11). 

The prolabium is usually of less thickness than the lateral lip segment, and 
mobilization and paring of the lateral side often leave less mucosa on its inner 
surface than is desirable. Eor these reasons we have formed the habit of leaving 
the Vermillion substance on the lateral side of the prolabium as a posteriorly 
pedicled flap to be sutured to labial mucosa on the lateral side of the cleft (fig. 
11b). It may be that the preservation of this flap is not as important as we have 
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led ouTbches to believe, but it is comforting to look back upon a repair that has 
been done with the loss of httle or no a\ailable tissue 
The incised hp is closed m la>ers. Four or five interrupted silk sutures are 
passed so as to incorporate muscle and mucosa on either side of the cleft and aie 
tied on tlie mucosal surface The skin is appioximated as far down as the \er- 
milion border with interrupted sutures of fine n>lon or silk (fig 11c) 

The flap of excess vermilion substance remaining pcdicled on the lower maigin 
of the lateral lip segment (fig 11c) is inserted into the lower m irgin of the prola- 
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biura This is not done by paring any tissue from cither the flap or the prolabium 
Following the advocation of G V I Broun (10) tliat the low ei vermilion bolder 
of the prolabium be conserved, an incision is made from side to side along the 
inferior margin of the prolabium and is deepened enough (between skm am 
mucosal surfaces) to allow the lateral flap to be sutured into it (fig Hd e} 

If the hp cleft was very wide before repair we attempt to lessen tension on le 
hue of repair by suturing the gingivo labial incision through w nci 
''US undermined as is desciibcd m May's (11) descnptmn of Avhau-en s 
operation. , , 

Wien a case is encountered in which, after the ala has been rotat an 
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elevated, there is still noticeable difference in length between the short medial 
(prolabial) and long lateral (lateral lip segment) lip margins we are not at all 
hesitant to hold the prolabial margin under stretch with a dural hook and 
precede with closure. The slight amount of tension thus produced along the line 
of repair does not interfere with proper healing and certainly does not result 
in as taut a suture line as one produced in the accepted procedure of closing a 
unilateral harelip over a widely separated and protniding alveolus. The gradual 
muscle pull exerted on a prolabium after repair in this manner almost invariably 
causes it to increase in size and accommodate itself to the lateral lip segment. 

After the ala is properly rotated and elevated and the lip is coapted as well as 
possible there usually remains the problem of dealing with a buckled lower 
lateral cartilage. If the soft tissues of the nasal lobule have been adequately 
mobilized this may be satisfactorily handled at times by inserting a small pack 
of vaseline gauze into the nasal vestibule. At others mattress sutures thiough 
and through the ala are needed. We make the greatest effort to avoid the transec- 
tion or partial excision of the lower lateral cartilage in an infant’s nose. 



Fig. 12. Multiple Stage Repaiu of a Cojiplicated Bilateral ILvrelip 


A waiting period after STAGE II is indicated before STAGE III and should 
be of sufficient length, usually four to eight weeks, to allowmaximum enlargement 
and reshaping of the prolabium under stimulation of muscular pull and gentle 
daily massage. 


ST.AGB irr. REPAIR OF THE REM-AINING LIP CLEFT 

This stage is similar to STAGE II but is usually much less difficult. Any 
discrepancy between the medial and lateral margins of the cleft encountered 
before will be less troublesome. 

We do not hesitate to cut across scar lines created in the repair of the opposite 
side of the lip when necessary to properly fit and adjust the side under considera- 
tion. Any tissue brought across the opposite cleft has been in position long enough 
to acquire an adequate blood supply without benefit of a pedicle. 
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If some of the e\ce&> vermilion substance from the lateral side of the cleft !<? 
oeetlcd to further lengthen the proUbiuni it is inserted along the inferior border 
of the proUbium (now formed by the flap of vermilion previously brought from 
the opposite side) m the same manner as before. 

Since adoption of the multiple staged operations for the repair of complicated 
bilateral harelips our results (fig. 12) have been much better than any we ever 
accomplished by use of the one stage Koemg or Maas procedures, and \se feel 
that the improvements aie uell uortli the added time invested by surgeon and 
patient 


SUMMAttY 

The objective of this presentation has been the advocation of an oiderly and 
unhumed plan for the handling of the complicated bilateral harelip. Briefly, tliis 
procedure consists of: 

1. Conversion, of a complicated bilateral clulosclusis into an uncompheated one 

2. Reduction of a bilateral cleft lip into a unilateral one. 

3 Reconstruction of a unilateral harelip. 

Thcie has been hUlc need for an attempt at onginahty. Most of the material 
contained is found again and again m the literature The ^vay m which sound 
bi^ic pnociples arc so commonly ignored has been our only reason for recalling 
attention to them. 
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SUCCESSFUL HOMOTRANSPLANTATION OF SKIN FROM 
PARENTS TO SON 


JOHN EDWARD KEARNS, Jn., M.D. and STEPHEN E. REID, iM.D. 

From Deparlnicnt of Surgery, Evanston Hospital and Northwestern University Medical School, 

Evanston, Illinois 

Good I'esults are rarely seen following homografting of skin. A case is re- 
ported in which this technique was successfully employed. Padgett (1) reported 
44 cases of attempted homotransplantation of skin in which donor and recipient 
were of identical blood groups. In only two of these patients, each of blood 
group IV, did grafts survive for over three months. Mandl and Rabinovici (2) 
described a group of si.x cases in which pinch grafts applied with plasma and 
thrombin as adherents survived after a number of unsuccessful attempts. These 
authors offer no explanation for success or failure in their homografting opera- 
tions. They obseiwed that transplants from a donor whose skin had previously 
taken sloughed when subsequent grafts were undertaken. Medawar (3-6), in his 
experimental studies, also observed this and suggested that it might be due to 
sensitization of the recipient. Homografting of skin, using identical twins as 
donor and recipient, has been performed successfully in a number of cases (7-11). 

CASE REPORT 

A nine year old boy was admitted to Evanston Hospital on October 13, 1916, eight months 
after sustaining a severe burn of the right leg. He was treated at home until it became in- 
fected. A month after the injury he was admitted to another hospital where, for five months, 
skin grafts were repeatedly attempted without success. 

When admitted to Evanston Hospital the boy’s tissues were wasted and his appearance 
to.\ic. His temperature was 102° F.(39°C.), his respiratory rate 24 and pulse rate 125. Lab- 
oratory examination of the blood revealed leukocytosis, anemia and hypoproteinemia. 
The day after admission, under general anesthesia, his dressings were removed. A third de- 
gree burn covered with unhealthy granulation tissue and seropurulent exudate surrounded 
the right leg from malleoli to the upper third of the thigh (Fig. 1, 2/4/46). The donor sites 
of previously attempted grafts, including dermatome cuts from left chest and abdominal 
wall (Fig. 1, 3/5/46), deep free-hand cuts from the left thigh (Fig. 1, 4/1/46), and areas on 
the buttock from which many deep pinch grafts had been taken (Fig. 1, 6/10/46), all pre- 
sented the same appearance as the original burn. Cultures from the exudate on this and 
successive occasions, showed E coli, B pyocyaneous, S albus, diphtheroids, hemolytic and 
non-hemoiytic staphylococci and hemolytic streptococci. All areas were cleansed and ne- 
crotic tissue debrided. A number of the infected pinch graft sites were excised and primarily 
closed. Moist dressings were applied to all lesions and changed daily while the patient wiis 
immersed in a tub of warm water. 

The patient’s debility and extensive loss of skin surface would have made further de- 
nudation of skin by autografting hazardous. The patient was of the same blood group as 
both parents and had previously received repeated transfusions from each without ex- 
hibiting evidence of sensitization. It was therefore believed that the parents might be used 
as a source of akin without subjecting the patient to further risk. Accordingly, on the tenth 
hospital day, when improvement in the condition of the patient’s burns was apparent, a 
thin split thickness graft was cut freehand from the inner aspect of the left forearm of each 
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parent. These were applied to the patient’s left thigh (Fig. 1, 10/24/16). On the seventh 
day, when dressings were removed, a ninety per cent take of the maternal graft was noted. 
The graft from the father which had been thicker and under less even pressure had not taken 
as well. These grafts persisted and subsequently the areas between them were covered by 
epithelium growing from their margins and the adjacent areas of the patient’s skin. 

Ten days after the first operation a dermatome graft of medium thickness was obtained 
from the father’s thigh, cut into rectangular patches of postage stamp size, and applied to 
the patient’s chest and abdomen (Fig. 1, 11/8/46). Pressure dressings were sutured in place 



Fig. 3. a-b-c-d. Healed Lesions li Years after Repair 

to avoid displacement by respiratory motions. When removed on the seventh day, an ev- 
cellent take was observed and epithelium gradually grew over the remaining defects from 
the margins of the grafts as well as from the patient’s skin. 

On December third, 40 days after the onginal operation, a thin dermatome graft was 
obtained from the mother. A large segment of this was applied to the popliteal space of 
the burned right leg and the rest of the graft cut into rectangular patches and used to cover 
the remainder of the original burn (Fig. 1, 12/3/46). Pressure was maintained by a plaster 
dressing. A satisfactory take was apparent on the tenth day and Unna’s paste boots were 
used for further dressings. At each operation, manipulation of contractures of the right 
leg had been performed. These gradually resolved under treatment with foot fraction an 
exercises while in the tub. 
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On December 17, sixty-five days after admission, the red blood cell count, white blood 
cell count, hemoglobin and serum protein levels were normal and the boy was discharged 
from the hospital. Satisfactory healing continued and within six weeks dressings were no 
longer necessary. On May 17, 1947, five montlis after grafting, a biopsy of one of the homo- 
transplants showed normal epidermis. There was decreased cellularity and hyalin change 
of the dense fibrous tissue of the dermal layer with prominent vascular markings but no 
inflammatory reaction (Fig. 2). In February 1949 the grafts remained in place (Fig. 3) al- 
though some areas are quite thin. There is no interference with normal activity. 



Fig 3d 


DISCUSSION 

A consistent plan of management was followed before and after operation. 
Wet dressings, when used, were saturated with solutions of tyrothricin, penicil- 
lin, or 0.5 percent acetic acid as indicated by appearance and bacteriologic study 
of the lesions. When dressings were changed in the tub, the lesions were cleansed 
gently with mild soap solution. Dry dressings, when used, consisted of fine 

mesh vaseline or xeroform gauze. _ _ 

Technique at operation consisted of preparation of the recipient site by ap- 
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pUcaUon of eighty percent silver nitrate solution to the entire granulating hcd. 
The deep eschar thus formed was then excised or curetted to underlying unin- 
fected fascia or mubcle Thrombin solution uas applied to the clean recipient 
site to act as a hemostatic and adhesive agent The grafts ucre saturated with 
pooled citrated plasma and applied without sutures They were covered with 
fine mesh vaseline gauze, held m place with cotton waste under firm pressure 
with cotton clastic or plaster dressings Duimg each operation infusions of 
whole blood and plasma were given At no time were antibiotics administered 
parenlerally 

We are unable to explain the success of lepcated homograftmg from each of 
two donors m this instance Barker (12') has shown cxpetimcntaUy that animals 
cannot be sensitized by injection of homologous skm solutions U no time was 
eosmophiha, or was other evidence of sensitization observed in our patient It 
may be significant in this case that donors and recipient were of common descent 
and all m blood group IV 


SUMKLVUV 

Spilt thickness skill gmfts were successfully tiansfcrred from each parent to a 
nine year old boy with extensive chronically mfected burns which had been un- 
successfully treated with autografts Even though two grafts were succcssiveh' 
applied fiom each donor, there was no evidence of anaphylactoid response 
Anemia and hypoprolemcmia were treated before operation Chronic infection 
was combatted by local application of antibiotics Thorough and deep debride- 
ment of the recipient site was achieved by local application of eighty percent 
silver nitrate at operation, followed by excision or curettage of the csdiar thus 
formed down to the uninfected layers helov\ Grafts w ere prepared saturation 
with plasma and applied after upphcalioii of thombm bolution to the dehrided 
recipient sites 
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COMPLETE AVULSION OF SKIN OF PENIS AND SCROTUM; 
SURGICAL, ENDOCRINOLOGICAL AND 
PSYCHOLOGICAL TREATMENT* 


HAMILTON BAXTER, M.D., MARTIN HOFFMAN, M.D., EMERSON Si\UTH, M.D. 

AND KARL STERN, M.D.f 

Montreal, Canada 

This type of injury to the genital organs has undoubtedly become more com- 
mon with the increasing use of machinery so that, with the exception of torture 
mutilations, its incidence has increased steadily since the middle of the nine- 
teenth century when Gibbs, in 1855, described the first case reported in medical 
literature. Since then over fifty cases of loss of varying amounts of penile and 
scrotal skin have been reported. 

Unprotected and rapidly rotating shafts, drive wheels and gears catch the 
clothing of the victim who is dra\vn close to the machine and, in a moment, is 
stripped of both his trousers and the skin covering of his genitalia. In most 
accidents of this type the shaft of the penis is uninjured, but the thin, loosely at- 
tached skin is stripped from the coronal margin of the glans to the base of the 
penis. Varying amounts of the scrotal covering may be avulsed as well as one or 
both testicles. 

The treatment of an injury of this type may be divided into three separate 
categories: 

1. Surgical. 

2. Endocrinological. 

3. Psychological. 

Previously published reports, almost without exception, deal with the details 
of surgical repair. However, two other factors noted above are extremely impor- 
tant not only for the immediate but also the long-term welfare of the individual. 
Indubitably, severe damage to the genitalia in a young man must in most cases 
be followed by catastrophic psychological complications, which should be treated 
by a psychiatrist soon after the accident for best results. Endocrine and semen 
studies have sho\vn that a testis apparently normal on clinical examination 
may be temporarily or permanently non-functional. In the latter eventuality, 
replacement therapy should be started before castrate changes have become evi- 
dent and have added to the unhappy mental state of the patient. A broad con- 
cept of therapy to replace the “surgical minded” viewpoint alone is important. 


SURGIC.VL 


Requirements 

(a) A soft, flexible cover for the penis which will facilitate return of sensation- 

(b) Provision of an adequate protective cover for the testes which will pre- 
serve their physiologic function and will permit any normal activity. 


Presented before the Seventeenth Annual Meeting of the American Society of Plastic 
and Reconstructive Surgery, White Sulphur Springs West Va., November 17th, 1948. 

* From the Royal Victoria Hospital and McGill University, 
t Names listed in alphabetical order. 
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It IS nou generally agreed that the denuded perns should be covered with a 
skm graft immediately, and that the testes should be buried m pockets m the 
thighs or inguinal regions as a temporary or permanent site Should the patient 
not be seen until several days aftei the accident, the purulent inflammatory 
exudate may be scraped off ^Mth a scalpel to a raw bleeding base Under these 
circumstances, after the graft has been applied it is advantageous, as reported 
by Baxter, to inject a jmxtuie of penicillin and streptomycin beneath the graft 
to aid the ‘Hake” on an infected surface The most satisfactoiy cover for the 
penis IS a dermatome graft 0 QIC to 0 018 of an inch ni thickness This will re- 
semble the normal skm and will be practically hairless Scrota! flips or pedicle 
flaps from more distant areas are no longer considered when resurfacing of the 
penile shaft is necessary 

xV catheter la inserted into the bladder and the penis is then stretched to its 
full length so that the maximum length of graft may be added The graft is ap- 
plied loosely at somewhat less than normal skm tension Where the margins 
meet longitudinally, the line is broken by saw-tooth mterdigitations to avoid a 
scar contracture The skin at the base of the penis should be everted and sev- 
eral arrow head or dart incisions made at intervals about the circumference to 
prevent the formation of a tight constricting band at the root of the penis We 
have found that if a long sleeve of the mucosal surface of the prepuce remains 
it IS more satisfactory to excise this close to the glans and flil the defect com 
pletely with a skm graft which is also earned into darts cut m the prepuce Ihe 
result of pulling the remains of the prepuce down along the shaft of the penis 
may be seen m Fig 2 Sutures of fine dermalon are used to fix the graft The 
glans IS fixed with adhesive tape to the catheter and then a pressure dressing is 
applied m the customary manner and is extended over the thighs and abdomen 
The dressing should be changed about the fourth or fifth postoperative day 
After the tenth day tiie catheter is removed and only a light dressing is required 
Some shrinkage of the split graft must be expected, but the initial tightnes 
rapidly relaxes due to repeated physiologic stretching and, provided the graft 
13 applied without tension, no difficulty should be encountered The return of 
sensation m a graft of this thickness which has been placed upon a raw, non- 
granulatmg bed may be complete m two months 

When fragments of the scrotum remain, tliese should be scrupulously pre- 
served, for continual stretching will result in the formation of a fairly adequate 
sac However, when the entire scrotum lias been lost — often with a considerable 
amount of the slcm of the perineum — the testes must bo buried in the thigh or 
inguinal region Moore has shown the stcnlizuig ciTect of prolonged exposure 
of these organs to a tcmpeiature above that normally encountered m the scro- 
tum Due to the thiclmess of a skin fkip and its relative rigidity, it is obvious 
that a normal thermoregulatory sac cannot be constructed However, the tem- 
perature m a reconstructed scrotum su^nded on a narrow base might be low 
enough to permit normal function of the spermatogenic md interstitial cells of 
die testes 
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ENDOCRINOLOGICAL 

The avulsion of both testicles would, of course, result in sterility and evidence 
of a castrate state. On the other hand, one or both testes may remain without 
interruption in spermatogenesis or hormonal secretion. In moderately severe in- 
jury of one testis and avulsion of the other, borderline conditions may develop. 
These may be investigated by assay of the 17-ketosteroids and gonadotropins 
in the urine, semen analysis and testicular biopsy. 

Both functions of the testis are regulated by hormones of the anterior pitui- 
taiy gland. At least two such hormones are involved in the regulation of the 
human testis. One hormone, known as the follicle-stimulating hormone (F.S.H.), 
stimulates spermatogenesis and is responsible for the production of mature 
spermatozoa. The other hormone, which is the luteinizing hormone (L.H.), 
stimulates the interstitial cells to secrete an androgenic substance which prob- 
ably is testosterone. These relationships are shown in Fig. 8. 

Under normal circumstances some of the F.S.H. appears in the urine and 
its quantitation serves as a useful means of evaluation of the pituitary-testis 
relationship. A normal adult male secretes 6 to 26 units of F.S.H. in 24 hours. 
In hypogonadism due to pituitary disease, the amount of F.S.H. in the urine 
will be less than G units. Since the hormones produced by the testis under the 
influence of the anterior pituitary hormones suppress the rate of production of 
these hormones by the pituitary, it might be expected that the removal of this 
inhibition, such as occurs in patients with testicular disease, ivould give rise 
to an increased production of F.S.H. Therefore the excretion of an increased 
amount of F.S.H. in the urine is indicative of primary testicular disease. 

The urinary excretion of 17-ketosteroids is an index of the functional status 
of the interstitial cells of the testis since testosterone is metabolized to 17-keto- 
steroids. In the normal adult male, 10 to 20 mgms. of 17-ketosteroids are ex- 
creted per day. As shoivn in Fig. 8, the adrenal cortex is also responsible for 
secretion of hormones whose metabolites are 17-ketosteroids. Therefore urinary 
output of 17-ketosteroids at the best is only a rough index of testicular function. 

In addition to the assay methods which have been described above, testicular 
function may be gauged by other criteria. Thus the condition of the seminifer- 
ous tubules may be judged by e.xamination of the ejaculate. Evidence of inter- 
stitial or Leydig-cell failure is provided by symptoms of hypogonadism as well 
as signs of atrophy of the accessory sex organs such as the prostate and penis, 
and changes in the secondary sex characteristics. Examination of biopsy speci- 
mens of the testis is also very helpful in determining the type and degree of 
deficiency that may be present. 

In the patient presently being described, the functional status of the remain- 
ing testicle was evaluated by the methods described above. On several occa- 
sions, as showm in Table I, the urinary F.S.H. concentration was well above 
normal. In one instance it was positive at a level of 150 units which is well above 
the normal range of 6 to 26 units. It may be concluded therefore that the re- 
maining testicle was not functioning adequately. Whether the functional im- 
pairment involved the spermatogenic cells or the Leydig cells could not be 
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determined by this method, since it is not known with certainty which com- 
ponent of the testis is responsible for the suppression of F S H production b> 
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the anterior pituitary It is known, however, that patients who are suffering 
from seveic atrophy of the seminiferous tubules with minimal changes in the 
Leydig cells do excrete excessive amounts of F S H The urmao'" 17-ketoate- 
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roids, although fluctuating somewhat (Table I), were within normal limits. 
This does not exclude the possibility that the Leydig cells in the remaining testis 
were absolutely normal, since the adrenal cortex may compensate for the defi- 
cient production of testosterone by the testis. Therefore the status of this pa- 
tient, based on the assay results, was thought to be as shown in Fig. 8. Re- 
cently, the F.S.H, level has been approaching normal. 

Confirmation of the fact that there was tubular damage was provided by the 
examination of the semen which revealed the complete absence of spermatozoa, 
four, seven and twelve months after the accident. That the azoospermia was 
not due to a block of the vas deferens was revealed by an examination of a bi- 
opsy specimen of the testis. Microscopic examinations indicated severe atrophy 
of the seminiferous tubules as well as complete absence of spermatozoa in these 
tubules. 

In the event of permanent injury to the testes, normal hormonal relationship 
may be maintained by injecting pellets of testosterone intramuscularly at 
4-monthly intervals, thus avoiding castrate and psychologic changes. 

PSYCHOLOGICAL 

Besides the shock from blood loss and physical trauma, these patients experi- 
ence deep psychologic injury. Quantitatively, the degree is probably inversely 
proportional to the age. Some authors claim that older men with families were 
unconcerned about the loss of a scrotum and welcomed the infertility because 
of an adequately large family. In some instances this reaction was probably 
sincere, in others a defense mechanism may have been at play. Young men seem 
to suffer much more severe psychic trauma and the response would be condi- 
tioned by their previous experiences; on the one hand a profound depression 
might result or, conversely, a tendency to minimize and gloss over the accident 
would merely represent an effort to suppress the psychologic trauma, and this 
might lead to a serious mental breakdoivn. 

A psychiatric consultation should be obtained and appropriate therapy car- 
ried on coincident with the surgical reconstruction. Particularly those patients 
who have a tendency td gloss over the emotional impact of the injury should 
be given an opportunity to reach an adequate abreaction, and to regain true 
self-confidence. 

In patients where is is important to preserve fertility and where, for psycho- 
logical reasons, scrotal reconstruction is imperative, the following case illustrates 
the use of a pedicle flap from the thigh as well as skin grafting: 

Case jE. L. Age 17 years. While working in a sawmill, the patient’s trousers became en- 
tangled in the revolving shaft of a planer. He was given first aid and definitive treatment 
was carried out shortly after arrival at hospital nearly two days after the accident. 

On examination it was found that the right testicle, the entire scrotum and the skin of 
the penis had been avulsed. Some skin and subcutaneous fat had also been lost over the 
lower part of the pubic region, and this extended posteriorly to within 1 cm. of the anus 
(Fig 1). The entire wound was covered with a greyish, purulent exudate which was care- 
fully scraped off with a scalpel down to a fresh bleeding surface. Nearly two dermatome 
drums of skin 0.016 of an inch thick, were applied to the denuded area in the pubic region 
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and on the penis The mucosal inner surface of the prepuce ivhich mos not avulscd v^as 
turned back, to cover part of the shaft of the peois It ivas considered that tius tissue, with 
Its nerve endings, would be physiologically more normal than a skin graft, but subsequently 
it was found that the marked oedema which devclo])cd necessitated replacement of the re 
raamder of the prepuce with a skin graft The perineum was repaired by undermining and 
approaimating Haps in the inguinal region (Fig 2) 

Approximately Do per cent of the grafts took The patient staled emphvticalh that he 
would not relurnhome without a scrotum Accordingly a transverse pedicle flap of adequate 
dimensions was outlined on the right thigh and was delayed to ensure an abundant blood 
supply This was then swung into position on the penneum juat posterior to the base of 
the poms tendency toward constriction of the penis at this point was relieved by raising 
small flaps from the perineum and extending a short distance down the posterior surface 
ofthepenis The raw area on the right thighwas then coveted withnskin graft The pedicle 



Fif, 1 The seventy of the injury is indicated by complete avulsion of the skin of the 
penis and scrotum with loss of one testicle and some pubic and penneal skin 


flap w as severed at its base gradually , uml the flap was adjusted to form a skin sac suspended 
from a rather narrow attachment (Figs 3, 4 A. 5) 

Subsequently , the remaining testicle wa-a trinsplanted into the rccoastructcd scrotum 
(Fig 6) 

While the skin graft wis healing with a retention catheter in place the patient expen 
cnced frequent erections which were fairly well controlled by spraying the thighs and ab 
domen with ethyl chloride Contrary to the report of Vermooten, we found that the use of 
0 ragnis duly of diethylslilbocstrol plus the administration of bromides in usual dosage 
did not prevent or even decrease the frequency of erections This is not surprising sincQ 
an erection is largely jisyohological m origin 

The remaining testicle was situated liclow the external inguinal ring, and on palpation 
appeared to be normal in bizc and consistency The temperature on tho superficial surface 
beneath the skin w is 05 6®F , ami on the deep surface of tho testicle it was 96 , os do 

tcrmuied by a copper constantin thermocouple However, on two occasions a semen spcci 
men showed azoospermia This was thought to be duo to noiipntency of tin, vas, but tho 
steadily rinng values of gonadotropins in the unne shown in Tablo I mdic ited the severo 
damage sulfered by tho interstitial and siicrmatogenio cells Testicular biop.sy helped to 
elucidate this matter iml showed somo senumferous tubules to be vtrophic, while others 
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were relatively normal in appearance (Fig. 7). No mature spermatozoa were found. Nor- 
mal interstitial cells were seen but were somewhat reduced in number. The fact that the 
pnadotropins were falling to a lower level in the last specimen appeared to indicate an 
improved response on the part of the interstitial cells of the remaining testis, with the 



Fig. 2. Result of repair by 0.016 inch thick dermatome skin graft from the thighs ap- 
pro.vimately two days after the accident. Preparation and delaying of a pedicle flap to re- 
place the scrotum is shown. 



Fig. 3. The distal end of the pedicle flap is attached to a narrow base at the root of the 
penis by raising a U-shaped flap on the perineum. 

possibility of complete restoration of function, although viable spermatozoa have not yet 
been found in the semen. 

Psychiatric evaluation. The patient was a bed-ridden young man who appeared to be 
about the stated age of 17 years. He had a rather serious e.xpression, as anyone with his 
condition would have, and at the beginning of the interview he was definitely reserved- 
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as if he were on tuard The cxaimucr g ithcred Iht impression of being looked over ’.that 
the patient neighed every word hrat before he conumttc I lumself Hon ever after the first 
five minutes or so there nas a definite thaivmg and the jntient reacted much more 
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Bpontaucouslj During the latter part of the lotcrvicn there nas no longer a suggestion of 
distrust or of concealment However at first his ans \cr3 were rather pat noncommittal, 
and even evasive He gave a dtacnption of hia iniury as recorded in Iho surgical lustorj 
and staled that he was nocrnnconscious an 1 »4ilktd unji> ' He denied that it nas even 
p unful When asked n hether it nlTccted him cmotionidl) during the i criod in hospit d or 
before, he ilso denied this In this connection he made the somenhut iKculiar statement 
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“If it were shot it would be different from torn. It would have been the whole works.” 
Somehow he evaded enlarging on this statement any fuither. 



Fig. 6 The collar of oedematous preputial mucosa which covered the distal part of the 
shaft of the penis has been removed and replaced by a skin graft 0 OIS of an inch m thick- 
ness. Both provimal and distal margins of the graft were lengthened by the insertion of 
dart-shaped relaxation incisions to prevent the formation of a ring contracture. The testicle 
has been replaced in the new scrotum. 



Fig. 7. Some seminiferous tubules show irregular proliferation of cells and little evidence 
of complete spermatogenesis. Other tubules are well formed and show nearly mature sper- 
matozoa. The interstitial cells are decreased in number. 

His father is 45 years of age and works in a garage. He said that his father is not quite 
well; he has “trouble with his back” and “water on the knee”, and he once “broke a liga- 
ment in his back”. He also stated that his father is nervous; he is particularly afraid of 




COMPLETb WUbSION OP SKIN OP PENIS VND SCHOTUM 0l7 

heights and cannot go up to the top of a lugh building He is also afraid of guns — “He is 
scared the thing Mill come back”, and he takes his e>e auay from the gun before he pulls 
the trigger When asked whether his father ever goes into a temper, the patient replied 
“Quite often” His mother is 39 Regarding her physical health he only knew that she suffers 
from varicose veins She is also “nervous”, and in her cose it shows m the fact that she 
cnes easily When asked whether the parental marriage is happy the p iticnt replied “In 
a way it is as a matter of fact it is if it is not, it is due to the children” By this 

NORMAL 


uruiTAHr 



•rstr IT K€TOSJtllOi»* 

. . the interaction of the hormones secreted bv the 

■ ' , both in the normal individual and in tiie patient 


last statement he meant tii it the large number of cluldrcu upsets them or makra them 
nervous Somewhat later during the interview he said that his parents were “marned three 
times”, not to any other |>crson but to one another When asked to explain this ho said 
that due to the fact that his mother’s religion was ongiuall v different thej had to go through 
vanoua formalities There were 13 children altogether Two having dud, there are now 
eleven alive The patient is the third of the 13, nnd the eldest boy He has one older sister 
age 20 who is married and has one boy, and one other sister age 19 who is married and has 
one girl and one boy The two children who died were girls, one died at an ago the patient 
docs not remember (from eating pills which a boarder had left on the window sill), the 
other one died in e irly infancy from a malformation 
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As a child he had always been afraid of the dark: “Even now I could not be alone in the 
woods in the evening. I could not be alone in a room at night until two years ago.” He is 
also always nervous when going into a building he has never been in before, but is unable 
to explain this feeling. He has always been very frightened of fires, which fact he attributed 
to a big fire he once witnessed at night. He had never been frightened of thunderstorms. 
He suffered from enuresis until the age of 12. He bites his fingernails once in a while. About 
temper tantrums, he said that he has these even until the present: “It doesn’t take much 
to make me mad.” He went to school until the age of 15; most of the time he did not like 
it. He liked ball games, particularly softball. He does not swim: “I just didn’t like it.” He 
left public school after the eleventh grade. At the age of 15 he began to work on a farm 17 
miles away from his home, and he enjoyed this work for 2 years until he left to work in a 
sawmill, where he sustained his most recent injury. 

His sex development (secondary sexual characteristics, etc.) took place at about the 
age of 14. Masturbation also began about that time. He was somewhat evasive about this, 
as any boy of his age might be, but he denied that it was ever a great “bother” to him, and 



Fig 9 a. and b. Right and loft views showing final result. 


he had no impression of undue guilt-feelings. He denied ever having been e.xposed to homo- 
sexual activities. He was always bashful about asking a girl to go out with him. When he 
went out to a dance he only looked on. “I went out with a girl but I was not in love”. He 
did not appear to have any outstanding forms of recreation. “I just run around”. By this 
he seemed to be referring to such things as visits to dance halls. His main reading matter 
were the comics and he liked to listen to the radio. He is a Catholic. He goes to Mass every 
Sunday and to Confession and Communion twice a month (it suggests a rather religious 
trend). It was indicated above that the parents were of different religions, the mother being 
an Anglican, and he feels that even now, although the mother is a believing Catholic, the 
father is “more religious” than she. 

With regard to his health historj', it is noteworthy that the present injury is the third 
one within two years. Two years ago a tractor ran over his left foot so that he was unable 
to walk on it. The foot was swollen for a week. In April this year, while cutting wood on 
the farm, he struck the axe into his foot. He and another fellow were “slabbing together” 
and it seems that they were not sufficiently synchronized. The present injury occurred 
less than three months after this incident. He said that even before this present injury he 
often had day fantasies of parts of machinery flying off. These fantasies were of such a 
violent nature that he would be sweating. When asked whether this fear of violence had 
any other connotations, he replied; “I hit my brother once. I can’t hit anyone, I am afraid 
of killing people. He staggered, fell down and was “knocked out” for a moment (this hap- 
pened 5 to 6 years ago). Ever since then I couldn’t hit a fellow.” 

During this first interview he reported, after much bashful hesitation, a dream: He had 
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sexual intercourse with one of his sisters, and she died from this After that he had sexual 
intercourse with another one of hia sisters who did not die At that moment the mother 
appeared on the scene and said "If j ou do this to anyone, do it to me" 


Rorschach Record 


Case n L 
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interview on Noveraher I3th, ItMS, the imticnl was rather dull ind looked quite sick 
Ife mentioned an operation performed on him the previous du\ that he did not expenenre 
anj pain during the operation ("thc^ froze it”), and that he was still vomiting c\er> thing 
he swallowed Ho volunteered the following dreoms A recent one was concerned with i 
i ' • Tfr had a handb ig in each hand The p iticnt emphn 

i -ue") 

TJici 

hurned for miles straight down to the raiiroau Aiaio uiuuii* » , - - 

hlllo cub bear escaped and got undernc ilb the barn 1 told Did, be got a gun and shot if 

I didn’t want him to kill it ^Vlicn I woke up I was scared " 

Otv approaching him once more dimng the same daj , he was much more trusting than 
dunng the beginning of the first interview Hegarding hia reaction to the m»urj and to 
those around him, he denied that he was ever teased bv aiuone In the beginning none of 
the patients knew the nature of his injury “The nurses, of course, know, and some of the 
patients know also", but he had neicr had anx ideas that thci m ide fun of him He once 



520 


BAXTER, HOFFMAN, SMITH AND STERN 


felt rather bashful in the presence of women internes when his lesion was exposed. He denied 
having any plans for the future. 

Summary: The Rorschach test was highly abnormal. It showed 7 out of 0 so-called neu- 
rotic signs of narrower. Contrary to the patient’s verbal statements during the interviews, 
there were indications of profound psychological trauma associated with sex. 

There was a history of enuresis up to the age of 12, fear of the darkness persisting until 
the age of 15, and numerous day fantasies associated with violence, inflicting as well as 
sustaining violence. In this connection it is interesting to note the description he gave of 
the marital history of his parents, of his father’s personality (“he is afraid of shooting"), 
of the scene of violence with his brother and his own fear of hitting anyone since then. It 
is also noteworthy that the first dream he reported was one of incestuous relationship with 
two of his sisters and incest-wish with his mother, and the principle childhood dream he 
remembered was a nightmare in which he apparentli'- identified himself with the little bear- 
cub which his father shot. 

Impression: This boy has been a psychoneurotic before his injury happened. His day 
fantasies preceding the injury, his childhood dreams and his psychoneurotic background 
in general fit in remarkably with what has been described in accident-prone individuals. 
From this point of view I feel it is not a coincidence that the boy has had three accidents 
within two years. 

The most remarkable feature at present is the tendency to minimize his present injury, 
to gloss over the whole situation and to repress the protound psychological trauma in its 
entire impact. From this boy’s history, his injury must have tremendous symbolic con- 
notations, but it is also no coincidence that he attempts to be so glib about it. His highly 
abnormal Rorschach findings are a mi.xture of the pre-existing psychoneurotic traits, and 
the emotional impact of his trauma. 

In view of his tendency to be so glib and casual about his injury it is, in his case, vitally 
important to let him come to an adequate emotional reaction, otherwise his present trauma 
would greatly contribute to a vast expansion of his pre-e.\iating psychoneurosis and defi- 
nitely lead to a serious future breakdown. 


CONCLUSION 


Injuries resulting in the loss of the skin of the penis are most satisfactorily 
replaced by skin grafts of about 0.016 to 0.018 of an inch in thickness. Frag- 
ments of the scrotum, if carefully preserved, will stretch and form the most 
physiologically suitable covering for the testicles. When the scrotum has been 
completely avulsed, the testes may be buried in pockets in the thigh or in a re- 
constructed scrotal sac, depending upon the age of the patient and his personal 
and psychological reaction to the deformity. Psychological and endocrinological 
evaluations at intervals are of value, both from a diagnostic as well as therapeu- 
tic standpoint. When indicated, on the basis of these examinations, testosterone 
may be conveniently administered by subcutaneous injection of pellets of the 
hormone through a hollow trochar. 
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NASOPHARYNGEAL STENOSIS; CORRECTION BY 
TRANSPOSED FLAPS* 

HAROLD S. VAUGHAN, M.D. 

New York, N. Y. 

Stenosis of the nasopharynx may follow erosion from strong chemicals, as well 
as ulcerations clue to diphtheria, tuberculosis and syphilis, although these dis- 
eases are now minor factors because of more effective modern therapy. Cases 
seen by the writer have, in general, followed operations for adenoids and tonsils, 
and are caused by traumatic injuiy of the upper surface of the soft palate, and 
the opposing surface of the pharyngeal wall. The surgeon with operative experi- 
ence in this field is likely to encounter a larger percentage of palate insufficiency 
rather than stenosis, also the result of surgical traumatic injury. Considering 
the large number of operations for adenoids and tonsils, however, it may be 
said that complications are relatively rare. 

Nasopharyngeal atresia (better classified as stenosis, as a small opening usu- 
ally persists behind the uvula) was considered in greater detail in a previous 
paper in 1946. It is the purpose of this discussion to supplement the observations 
made at that time, and to present an improved procedure. 

The first case reported then was a girl, six years of age, for whom no previous 
attempt had been made to correct the stenosis. At operation, the soft palate 
was separated from the pharyngeal wall, and a silver diaphragm was interposed, 
and held in place by wires. These wires emerged through the nostrils, and were 
tied down against the columella. The silver diaphragm was removed at the end 
of four weeks. The opening contracted somewhat, but there was sufficient space 
for nasal breathing, and no further treatment was necessary. 

The second case, a boy of five, was treated in the same manner, but, owing to 
previous operative failures, more scar was present, and the opening contracted 
rapidly. The mother was supplied with a tight fitting cone-shaped dilator ivhich 
she passed through the opening once a day. As the scar stretched and softened, 
a larger sized dilator was used until the nasopharyngeal opening had no further 
tendency to contract. 

The third case, a woman of sixty-eight years, was treated by skin grafting 
the external angles between the soft palate and the pharyngeal wall. After sepa- 
ration and excision of the scar, the two grafts were wrapped around small lengths 
of rubber tubing, and were firmly sutured to the raw surfaces of the lateral walls 
on each side. The tubes were removed at the end of two weeks, leaving an epi- 
thelialized surface on each side. The patient used a snug fitting dilator every day 
for several months until the scar had stretched and softened. The dilator in this 
case was also replaced by a larger one at the end of four weeks of use. 

In a paper on this subject, Figi has well stated that the “use of skin grafts 
to reline body cavities has demonstrated the necessity of maintaining dilation 

* Presented at the Annual Meeting of the American Association of Plastic Surgeons, 
.\nn Arbor, Michigan, May 24, 1949. 



TRWbl'OSUD FLVVS IN N\SOPIIAIlYNGCAL STENOSIS 


523 


for some weeks or months after operation because of the tendency of these 
grafts to shrink.” We also know that raw areas, covered by flaps, contract less 
than when covered by free akin grafts. 

The important operative requirement in nasopharyngeal stenosis is to elimi- 
nate the raw surfaces on the soft palate and pharyngeal wall, and by so doing 
to minimize the tendency to concentric contraction. In a later case, we at- 
tempted to simplify the procedure by covering the contacting raw areas on each 
side with sliding flaps. 

Case 1. — The patient, a w’oman of forty-five ycais. Previous history; Tonsils 
and adenoids weie removed in 1939 in an attempt to improve her impaired hear- 
ing. Postoperative hemorrhage ocemred and was controlled by pharyngeal pack- 



Fio 1. The adherent scarred suft palate uhich slions loss uf tissue lu left of u\ ula 

ing, but was later followed by diflicuUy m swallowing, and inability to breathe 
through the nose. These symptoms continued for four weeks. The patient was 
then readmitted to the hospital for relief by operation, and w’as discharged 
somewhat improved. 

This case was first seen by the writer in Apiil, 1948. Her symptoms were in- 
ability to breathe through the nose, impaired hearing, difficulty m swallowing, 
and an irritating cough when lying down which kept her awake part of the 
night. Examination sliowed a heavily scarred posterior pharyngeal wall (fig. 1) 
witli lack of mobility when gagging. There was an opening behind the uvula 
large enougii to admit a small catheter. 

The patient was admitted to the hospital on June 17th, 1948. Under general 
anesthesia, a stiff, nearly right-an^e<l probe was passed through the opening 
behind the uvula into the nasopharynx. The upper limit of tiie palatopharyngeal 
attacliment was then determined by palpation. From the upper limit of the 
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scar attachment, a vertical incision, 2.5 cm. in length, was made on each side 
of the uvula. Horizontal incisions of about 2.5 cm. were e.xtended laterally 
from each end of the vertical incisions. Another horizontal incision of the same 
length was made on each side about 6 mm. below the upper incision, forming an 



Fig. 3. The flaps are shown elevated and retracted e.xternally, and held by sutures 
through the inner margins. The uvula is also drawn forward. 

B on one side, and a reversed E on the other (fig. 2). The incisions passed through 
the mucosa and muscle to the prevertebral fascia. The four flaps were elevated, 
and sutures were passed through their inner margins so they could be retracted 
e.xternally (fig- 3). The flaps were somewhat thinned by removal of scar. The 
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The upper narrow flaps on each side were sutured to the raw surface along 
the posterior border of the mobilized soft palate. It will be seen that the denuded 





Fig. 6. Shows dilators (about three-quarters natural size) for patient’s use to maintain 
the nasopharyngeal opening until the scar has softened 



Pig. 7. Shows the Palate Sbvbhal aIonths Lateb 


surfaces on the pharynx and palate that contacted each other were completely 
covered (fig. 5). Sutures were removed on the eighth day. 

To avoid concentric contraction, a dilator the size of the opening (fig. 6), and 
well lubricated with vaseline, was passed behind the palate by the patient every 
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day, beginning at the end of the second week, and continued for several celcs. 
The cough soon disappeared, and, from the time of operation, the patient \sas 
able to breathe freely through her nose. A photograph was made of the pharynx 
bevcral months later (fig. 7). 


SUM.MARV 

A brief reference to three previously reported cases of nasopharyngeal steno- 
sis, together uith the addition of another case in which the technique is modi- 
fied and improved. 
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CANCER OF THE FACE: TREATMENT AND PLASTIC REPAIR* 

GORDON B. NEW, M.D. 

Section on Lari/ngologij, Oral and Plastic Surgery, Mayo Clinic, Rochester, Minnesota 

Patients with cancer of the face do not receive as efficient treatment as one 
would expect from the site of the lesions and the facility with which a diagnosis 
can be made. ^Vhen a diagnosis can be definitely established by microscopic 
examination of either a fresh frozen section or a fixed section, it is difficult to 
understand why so many lesions about the face are treated in a conservative 
way. In cases in which this type of treatment is employed, the growth fre- 
quently recurs and becomes fixed to cartilage or bone, or metastasizes to the 
neck. These complications make the necessary treatment much more radical, 
produce postoperative defects, and make the outlook for controlling the growth 
very questionable. Although biopsy should be performed before treatment is 
instituted in cases in which the diagnosis is questionable, it is much better to 
remove the entire gi'owth, if possible, and to examine a fresh frozen section to 
corroborate the clinical diagnosis. I do not think that a specimen for biopsy 
should be removed by a physician who is not prepared to treat the tumor in a 
radical way if it proves to be malignant. The chance for permanent cure will 
be much better if the surgeon who is to do the operation can examine the pa- 
tient before a specimen for biopsy is removed so he is able to determine the ap- 
parent extent of the tumor and also to select the site from which the specimen 
should be removed. At times, the trauma resulting from the removal of the speci- 
men makes it impossible to determine how much of the enlargement is the result 
of the tumor and how much is the result of reaction from the trauma caused 
by removal of the specimen. This makes it difficult for the surgeon to decide 
how widely to remove the tumor beyond the apparent margin. Sometimes, in 
removing the specimen for biopsy, the incision is placed so that it interferes 
with a pedicle flap or a rotation flap that might be employed in a reparative 
procedure. In other words, if a plastic operation ultimately will be required, the 
plastic surgeon should be consulted regarding the tumor before its removal, or, 
better still, he should be allowed to remove the lesion. Cancer about the skin of 
the face may be a basal-cell epithelioma, or both a basal-cell and a squamous- 
cell carcinoma. Although the grade of malignancy of a squamous-cell epithelioma 
usually is low, it occasionally may be high. At times, one sees a squamous-cell 
epithelioma that simulates a sarcoma and grows very rapidly. This type of tu- 
mor usually occurs in actinodermatitis which follows irradiation. While the 
microscopic appearance indicates that this type of tumor is very malignant, I 
have never seen a case in which the patient did not stay well after wide removal 
of the tumor with surgical diathermy. This tumor rarely metastasizes. Adeno- 
carcinomas of the mixed tumor type or of the cylindroma type may occur in 
the parotid region. 

* Read at the meeting of the .■traerican Laryngological, Rhinological, and OtoJogical 
Society, Chicago, Illinois, April 18 to 20, 1949. 
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In the surgical HianagcmLnt ot malignant tumors ot the face, eithei shaip clis 
seetion or eleetiocoagulation (surgical diathermy) may be employed "When 
using these tw o methods of tre itment, cancer of the face may be di\ ided into 
four groups (1) lesions nliich peimit of shiip cAcision ind which, after excision, 
leave wounds tint can be closed inmiediately bj smiplc appiosimation of their 
edges, (2) lesions which permit of sharp excision ind whnh, ifter evcisjon, laai o 
wounds that require the use of a skin graft foi repair, (9) lesions which should 


tit 1 

cjciida 
surgical 
lifter SIX j cars 

be removed by hvirgicd dtithermy 'iiul which, after electiocoaguhtjon leive 
ssraall wounds that heal sponlaneoti«l> b> gnmulatiou and epithelizaliou (fig 1) 
md (4) lesions which should be removed by suigical diatlicim> and which, 
aftci electrocoaguUtion, leave extensive facial defects that require some form 
of plastic repair (fig 2) Figures 1 througli 11 illustrate the treatment and plastic 
repair of cancer of the face 

The hr&t gioup includes small basal cell and low grade squamous cell cpiilu 
Uomas of the face which hvve not been licatetl previously and which aic so 
situated that piimar> closure of the wound is |) 0 ‘>siblo after u ide removal of tlic 
growths (hgs 8 and 9) Foi insUmce, many small lesions situitc'd about the 
forehead, eyelids, bps and checlvs can be treated in this manner Mso included 
ui tins group of tumors irc freely movable adenoc ircuioin is of mixed tumor 
tvpc m the parotid region 
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Fig. 2a. Postirradiated basal-cell epithelioma of the entire lower eyelid, outer third of 
the left upper eyelid and inner canthus, with an area of involvement below the eyelid on 
the left cheek. The lesion was removed by surgical diathermy. 6. Postoperative appearance 
eleven months later, c. Appearance nineteen months later. An advancement flap was made 
from the left cheek, and then a skin graft was used to correct the deformity. 

The second group of tumors includes basal-cell and squamous-cell epitheliomas 
which are large, which have not been treated previously, and which are super- 
ficial and freely movable; after removal, however, the resultant wound is too 
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large to permit tipprovimdUon. of the skin edges and, consequently, must be 
io\crcd -with a skm graft (figs 5 and 6) Either a free full thickness or shaved 
skm graft is cmplojed for this purpose, usually, I prefer a full thickness dis 
sected graft If the denuded surface w not too large, i full thickness skm graft 
obtained '‘rom beinnd the tar or from the mastoid region is preferable because 




si 


i 




m 






3 tube flaps were 
/ Postoperative 


its color and tcxUue are vciy neirly the same is tUossc of the skm of the face 
In largci areas a full thickness skin graft from the supraclavicular region is to 
l>c recommended In some instances, a more satisfactori repair can be accom 
phshed b> means of a ‘'mall pedicle flap of skm \>hu h is ad\ »incc(l ot ( r the defect 
from the adjacent tissues (figs 4 and H) 

I he tfiird group of tumora includes small malign int Ic'^ions nlnch arc of a 
higli grade of malignancy or vliich recur uftei previous treUnunt, particularly 
m idi ition thcMpy 
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Fig. 4a. Actinodermatitis (precancerous) of the nose. The affected tissue was removed 
and a forehead nap was brought down to replace the defect. 6. Postoperative appearance. 


" 4 



Fig. 5a. Actinodermatitis (precancerous) of the right cheek andneck. The affected tissue 
was e.Kcised and replaced with a full-thickness skin graft. 6. Postoperative appearance. 
Partial excision and advancement flaps would reduce the size of the graft. 

The iourth group ol tumors includes very extensive malignant lesions o{ the 
face which have been treated previously. The most serious members of this 
group are those skin cancers which recur after previous irradiation therapy 
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and which are fixed to underlying cartilage or bone about the orbits, jaws, 
cheehs, ears or nose (fig. 7). Under these circumstances, the growth has infil* 



Fio. 7a .* 
and nose. . 
c. One yea. ' . 


trated the soft tissues down to the periosteum or perichondrium and may actually 
be invading the bone or cartilage Postoperative fixed adenocarcinoma of the 
parotid region is also in this group. I believe that the treatment of choice m such 
cases is wide removal with surgical diathermy and thorough electrocoagulation 
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Fig. 9o. Epithelioma of the entire losver lip. The patient had had an epithelioma re- 
moved from the right cheek and lower lip several years previously. A bilateral dissection 
of the submental and submaxillary glands was done here. 6. Postoperative appearance. 
The growth was excised and a plastic operation was done at either angle of the mouth and 
upper lip. The stitches have just been removed. , 
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of the involved perichondrium or periosteum far beyond the apparent limits of 
the growth. 



Fta. lOa. Poalopcralive and postirradiation defect associated with 34uami)US'CcU epi- 
thelioma, grade 2, of Itic nelit lower !ip and jaw. A large sequestrum tliat cNtcndcd from 
the niijjline to the rocioii of the lost molar tooth nas removed from the right side of the 
lower jaw An Eshaiiucr type of operation was done to (lU in the posto))cralive defect 
6. Postoperative appearance seven monllis later. The slitchra liavc just been removed A 
secondary operation was done to enlarge the angle of the mouth on the nght side 



Fro. IJo nnd b. Lateral and midlmesichle flajja used in repairing postoperative defects 
about the face after removal of carcinoma 

In cases in which a caicinoma recurs after irradiation and involves cartilage 
or bone, the tumor may be found by microscopic examination of fresli frozen 
sections of tissue far beyond the apparent limits of the growth; therefore, if 
tissue about the growth appeal's to be involved, specimens should be removed 
nnd examined in the course of the operation. 
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This method of having an examination made, during operation, of fresh 
frozen sections of questionable tissue about the growth has been used at the 
clinic for many years and has given the most satisfactory results in cases in 
which recurring malignant growths involve bone or cartilage. In these cases, a 
sequestrum usually occurs and has to be removed in two months after the op- 
eration, when it can be separated from the normal bone. The removal of growths 
about the face sometimes leaves large openings in the frontal sinus, ethmoid 
cells, maxillary sinus, nose, lips and cheeks (fig. 10). In cases in which the tumor 
is active, it is best not to attempt reconstruction until at least a year from the 
time of the removal, in order to be fairly certain that recurrence does not take 
place. If a flap or a free graft is used to close a defect shortly after operation, 
particularly in cases in which the tumor is active or has recurred after irradia- 
tion, and if some thickening of the graft occurs, it is difficult to determine whether 
or not the tumor has recurred.. The tumor sometimes recurs underneath the 
graft or flap before the patient or the surgeon is aware of it. It is advisable to 
make fairly sure the patient is well before the defect is repaired. If this is done 
one can be reasonably certain that there will not be recurrence. 

If the bone of the forehead, skull, or malar region has been destroyed it may 
be possible to chisel away the sequestrum and allow granulation tissue to come 
up through the normal bone and then apply a split-skin graft. In cases in which 
the defect is large, various types of pedicle flaps can be employed. The common 
ones for the smaller defects are the lateral and midline sickle flaps. For the 
larger defects, submaxillary, supraclavicular or subaxillary abdominal flaps may 
be employed (fig. 3). 

Complete primary removal of carcinoma of the face is essential. Examina- 
tion of fresh frozen sections of tissue at the time of the operation aids in deter- 
mining the best treatment. In cases in which the tumor recurs and becomes 
fixed after irradiation, examination of fresh frozen sections is an aid in deter- 
mining the limits of the growth. Bilateral dissection of the submental and sub- 
maxillary glands should be done in cases of squamous-cell epithelioma, grade 2, 3 
or 4, of the lower lip or cheek. The time of repair of the postoperative defects 
should depend on the nature of the growth and on the previous treatment. Irradi- 
ation, if used at all, should be a secondary procedure. 



THE USE OF REMOVABLE ACRYLIC PROTHESIS TO RETrAIN 
MANDIBULAR FRAGMENTS AND ADJACENT SOFT TISSUES 
IN NORMAL POSITION AFTER SURGICAL RESECTION 

GR\NT E ^VARD, M D , TULEY S WILLIAMSON, JR . D D S and JOHN 0 
UOBBEN M D * 

Balltmore, Maryland 

It IS notalwajbpo^ible to icpiace a removed segment of mandible with bone 
at the time of operation The mandible is resected for a number of conditions, 
certain types of chronic osteomyelitis, benign tumors, malignant tumors, and 
rare diseases With osteomyeUtis there is always a large amount of infection 
preventing immediate bone grafting Resection for benign tumor may at times 
permit transplantation of bone, particularly if the operation is earned out through 
a skin incision, and provided the mucous membrane of the mouth is not opened, 
leaving a sterile bed for the graft On the other hand, frequently a largo benign 
tumor 13 so adherent to, or has stretched the mucous membrane so thin, that 
accurate closure is impossible, whether the excision of the mandible has been by 
extra- or mtraoral approach The latter approach does not allow a sterile bed for 
the graft It is true that with modern antibiotic therapy there is less likelihood 
of infection of a bone graft, even if the mucous membrane is open 
When the mandible is resected for malignant disease immediate bone grafting 
IS rarely advisable, it being wiser to allow six months or a year to elapse for 
reasonable assurance against recurrence 
Ihen, too, resection for malignancy requires the mcUision of a considerable 
amount of soft tissue to allow a safe margin, resulting in so large a deformity 
that immediate bone graft is impossible Occasionally, immediate soft ti'-sue 
graft is done, the bone being put m at a later operation 
Removal of a portion of the maudiblc allows shifting of the reraamiiig frag 
ment or fragments m the direction of muscle pull Postoperative scar lis'^ue, 
particularly dense if infection has occurred, also aids in the displaiement No- 
table inthis lormection is the dense scar ti&aue following heavy radiation, alwa \8 
accompanied by a certain amount of infection, especially about the mouth 
Any mechanism tliat will maintain the mandibular fragment or fragments m 
normal position prevents or limits* deformities fiequently difficult to correct at 
a later time 

The object of this paper is to report a method of using an acrylic pio'sthesij, 
m the raw area left by mtraoral resection of a large portion of the symphyseal 
fcgion of the mandible, together with part of each ramus and attaclicd mucous 
membrane. No attempt was made to bury the prosthcftis m the 11*^00 Iho pros- 

, * From the Oncologic il Clinic of tbo Department of Surgery of the .tlcdical bchool 
of the 'Umver8it\ of Marjlniul and the Ballimore College of Dental burccry j Dental ^hool, 
University of Maryland John 0 Robben, M D . was a trainee of the 
Institute, assigned to the Medical School of the University of Maryland, July 1, IJto to 
June 30, 1047 
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thesis held the stumps of the rami and adjacent soft parts in normal position 
while the mucous membrane grew beneath the prosthesis re-forming the floor 
of the mouth. Without the prosthesis, the soft parts and bone fragments would 
have fallen together, causing much deformity and contraction of the chin. 
The prosthesis was made the e.xact size and shape of the normal mandible and 
held in place by means of clasps gripping the last lower molar tooth on each side. 
The patient had a very large adamantinoma of the solid type, requiring resec- 
tion as far back on each side of the mandible as the second molar. The second 
molar was removed and the resection line made through the socket on each 
side. 

The operation was carried out entirely in the mouth without scarring the chin. 
The prosthesis was inserted into the raw area left by the extensive loss of mucous 
membrane; the mucous membrane was very much thinned out over the tumor 
and so adherent that it could not be saved. The prosthesis was allowed to remain 
in place about six months. When it was removed the floor of the mouth was 
normal and soft and pliable. The patient has now gone about three years without 
recurrence and is ready for bone grafting. 

CASE PRESENTATION 

T. B., colored female, aged 26. First admission to the University Hospital, Baltimore, 
March 18, 1944, with the diagnosis of mandibular adamantinoma and rheumatic cardio- 
vascular disease. She was kept in the hospital until April 18, 1944, for study and observation. 
A 90 mplete review by the medical service made surgery with a long anesthetic unwise at 
this time. She was discharged and followed in the Outpatient Departments of Medicine and 
Oncology. 

Second admission (1946) after medical e-xamination had indicated that her condition 
was satisfactory for anesthesia. 

The historj^ of jaw tumor dates back three and a half years, at which time she consulted 
a dentist because her teeth did not seem right. She was referred to a physician for opinion, 
but no diagnosis was made. Her teeth were e.xtracted with subsequent healing, but the jaw 
enlargement continued and she was sent to the Oncology Dispensary. 

At the time of her second admission, there was a hard mass arising from the site of the 
left lower incisor and bicuspid teeth, which extended across the symphysis into the right 
anterior mandible (Fig. I, A and B). The mucosa covering the central portion of the man- 
dible is bluish, cystic, and crackles on pressure; a sign frequently present in adamantimoa. 

Routine serological, and chemical tests of the blood, together with several urinalyses, 
were normal. -After adequate survey and preparation preoperatively, the mandible was 
resected through the mouth from just anterior to the third molar on one side to just 
anterior to the third molar on the other. Anesthesia consisted of a combination of sodium 
pentothal by vein and nitrous-oxide and ether by intratracheal tube. The previously pre- 
pared prosthesis (see below) was inserted in the mouth in the raw bed caused by the excision 
of the huge mandible. A large amount of mucous membrane was lost because of its thinness 
and adherence to the tumor, leaving a defect about li cm. in width and 7 cm. in length. 
The prosthesis fitted down in this raw bed, abutting against the stumps of the rami and 
maintaining the soft parts of the chin and lower face in normal position. 

The convalescence was uneventful. The patient wore the appliance constantly, was 
ambulatory post-anesthesia, and promptly took liquid diet. In six days, she was on soft 
diet and in twelve days postoperative was discharged with a full lower denture in place; 
that is, the prosthesis carried a set of artificial teeth. As indicated in Fig. IV, one could not 
tell that her mandible had been resected by simply looking at her with her mouth opened 
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or closed. A careful examination was required to note that the prosthesis replaced the 
lower jaw. 

Pathological report was cystic adamantinoma of the mandible. A stroma of dense fibrous 
tissue is present, containing many cystic spaces lined by one or more layers of tall cuboidal 
epithelial cells. The central portion of some of these cystic spaces is filled by stellate cells 
joined to each other by fibrillary processes. 



Fig. II. A. Artificial stone casts of upper and lower jaws 

B. Cast of lower jaw. Black lines in A and B outline area to be resected. These casts 
were made in 1944. Resection delayed until 1946 on account of patient’s cardiac status. 
Resection then passed through 2d molar sockets. 

C. Cast resected. 

D. Prosthesis of 1944 in place on cast. 

Footnote — At thet ime of the operation herein reported we were unaware that V. H. Kazan- 
jian had used a similar technique reported in 1932, 1934, and 1939. Since submitting this 
article for publication we have corresponded with Dr. Kazanjian. The references to his 
articles follow: 

Kazanjian, V. H.: Prosthesis of the Mouth and Face, No I. Modern Accomplishments in 
Dental and Facial Prostheses. Jour. Dental Research, Vol. 12, 1932. 

Idem: Dental Prostheses in Relation to Facial Reparative Surgery. S., G , and O., Vol. 59, 
1934. 

Idem: Jaw Reconstruction. Amer. Jour. Surg., Vol. 43, 1939, 


TECHNIQUE OF CONSTRUCTION OF PROSTHESIS 

The prosthesis used in this case was first constructed on the basis of measure- 
ments made before the first admission in 1943. Because of the medical con- 
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traindication to operation, the patient was discharged from the hospital and re- 
admitted in 1940. The adamantinoma hod groivm slowly during tliat period; 
consequently, the prothesis had to be modified and enlarged, as it was necessary 
to resect more of the mandible tliau would have been necessary in 1943. (See 
Fig. 11, A to D; and Fig. Ill, A and B.) 

Accurafo impressions of the maxillary and mandibular dentitions, using 
an elastic alginate impression material, were made. From these impressions, 




Flo. ni. Prostlieais made in 1946 and used in patient. Note clasps for lower 3d molar 
teeth only, m contrast to prosthesis made in 1944 which had clasps for 2d and 3d molar 
teeth on each aide. 

hydrocal (or artificial stone) casts were constnicted. These two casts were ar- 
ticulated and mounted upon plaster bases and pedestals in such a manner that 
they could be easily removed or replaced on their raounfiugs (Fig. II, A) 
Anticipating the extent of the proposed resection, the mandibular east was 
cut following the outline given by the suigeon. (Fig. II, B and C) Ihe cast was 
then duplicated in a refractory casting investment, and a gold alloy stent made, 
utilizing the patient's remaining teeth for the leception of the metals clasps 
to aid in retaining the appliance in the moutii (I’lg. II» D)* Because of the con- 



Pio. IV. Patient esveral months after operation. Prosthesis in place; occlusion and 
mastication e.xcellent. 

'■ ■■ ' -J 



Fig. V. Roentgenogram with prosthesis in place. Metallic stent, clasps, and crowns vis- 
ible. Acrylic portion does not cast a shadow on film. Note e.xcellent position of mandibular 
fragments. 
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tinued growth of the tumor for the three years, it wiis possible only to retain the 
third molar on each lower jaw (Fig. IJI, A and B). With the use of routine dental 
tccliniques, artificial teeth and the anterior section of tJie body of the mandible 
were attached to the gold alloy stent. These stnicturcs were composed of the 
plastic, polymethyl methacrylate, which is usually well tolerated by the soft 
tissues of the oral cavity (Figs II, D; and IJI, A and B). The exact size and 
form of this artificial segment of tlic mandible uerc established by measure- 
ments of the patient's head and jaw, and an approvunation of the appearance of 
the jaw, had it not been patliological. 

Upon the completion of tins appliance, it was proposed that the prosthesis 
would be inserted in the operating room immediately following the surgical 



Fla. VI Photograph « t ■ . . ■ ' * 

gold crowns on each luv : * •• 

spue of temporary nbicj ^ . .. — - -- •> 

iragnieiils. 

resection. Patient would leave the operating room with the lemainmg segments 
of the mandible in iiomial, functioning position, without any interference witli 
esthetic appearance. (Fig. IV, taken after patient was ambulatory ) 

As lias been stated, only the two lower thiid molars, one on each side, were 
retained to aid in holding the appliance. Since these two teeth were but partially 
erupted, they presented unfavorable abutments for the reception of the cir- 
cumferential clasps. A cast gold alloy crown was therefore constructed for each 
of these molars, the purpose of the crown being to establish parallel walls and 
nctcssarj’’ undercuts to sucxcssfully receive the cast gold alloy clasps. The crowns 
were placed on the teeth and an alginate impression taken of the mandibular 
dentitions. The crowns weie removed from the teeth, inserted m their proper 
places in the impression, and a .stone cast made with the crowns of the casts in 
the evact places that they would occupy in the mouth 
The necessity of using the third molars only, and third molars that had to lie 
crowned, presented the disadvantages of much less rigidity and masticatory 
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functions of the prosthesis, and a less favorable prognosis as to the duration of 
the usefulness of the appliance. Third molars as a class are weakly supported 
teeth, therefore, they are more likely to become luxated under excessive stresses. 
Certainly, the supporting and retaining of an appliance of this nature would be 
considered a source of veiy excessive stress; however, the prosthesis was inserted 
immediately following the surgical treatment, and to this date it has been working 
successfully. (Figs. IV, V and VI.) 



utilization of the tube pedicle in the reconstruction 

OF FACIAL DEFECTS' 


CHARLKS F STEISS, M D 


Snn Cranctaco, Cah/ornta 

Ihe use of the tube pedicle m fncml reconstruction is usually reserved for 
hose cases lacking sufficient ad].u;cnt matcnal for repair by other means The 
superiority of fractional excision and Z-Plas(y has been demonstrated m many 
iiBtaces and the limitations of such methods mil rary mth the experiences 
01 the individual surgeon Certain cases may therefore be considered on the 
tederline and might possibly be handled cither nay, othei cases, nith nbich 
flap primarily concerned, necessarily require the use of the pedicle 

Where there is a choice m the selection of a donor site for a flap destined for 
he face, the iieok has much in its favor The color and texture of the skin is a 
eatisfactory match, and the donor scar may be effectively tonvealed In addition 
0 tliese uel knoun cbaraoteriatics, the exceptional circulation m this area is 
especialy %aluabIo for the purpose The diameter length ratio may be extended 

0 one to four or even slightly greater, thus allowing for tiansfer to the face m 
one jump It is also feasible to transfer relatively large size flaps through the 
medium of such pedicles 

All flaps here presented were routinely delayed primarily and secondunlj, 
anu m the case of exceptionally large flaps, a tertiary delay was performed The 
sf'igcs were spaced approximately three weeks apart, the adequacy 

1 the circulation having been pre\ lously tested by the tourniquet method The 
ny compilation relative to tiie circulation noted after tiansfer was a transi- 
ory ema of the flap and pedicle m two cases where the pedicle was excep- 
lona y long for its diameter Gentle massage was instituted and m both cases 
the edema subsided withm 48 hours 

fn the following cases the neck pedicle has been used whenever possible, m 
am instances the acromiopectoral region and even the abdominal region 
^ een called upon One or two cases may be considered of the borderline type, 
nnght ha\e been corrected by other methods 


admif/ 1 Veterans Hospital, Fort Miley, Sau FranciBco) \ 56 ^ear old man was 

Jcsiou 11 ^ hospital during 1947 with a defect of the ngbt ala In 1944 a malignant 

slouirh”* treated b> X ray Approximately one jear later the ala underwent a 

process resulting m the present defonmt) 4 biopaj at this time revo ilcd a 
wd carcinoma about the margins of the defect A radical excision was performed 

shftu. L ^ reconstructive operations were done utiliiiiig a neck tube pedicle as 

n in the accompanjmg photographs 
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Case II. (U. S. Veterans Hospital, Fort Aliley, San Francisco) A 31 year old white male 
was admitted to the hospital in January 1948 for the purpose of alar reconstruction. The 
left ala had been e.xcised in 1945 at Dibble Army Hospital following diagnosis of a squamous 
cell carcinoma. In January 1947, in a civilian hospital in Utah, an abdominal operation had 
been performed with removal of a “tumor”. This was later determined to have been an 
adeno-carcinoma of the colon, which was resected. The record of this hospitalization was 
not available to us until several months later, at which time the reconstruction was well 
in progress. However, prior to surgery, a complete workup including Roentgen studies 
was negative for pathology. The plastic work was completed in the summer of 1948. Eight 
months later the patient was re-admitted complaining of symptoms suggestive of a duodenal 
ulcer. He eventually came to a laparotomy and a diagnosis of metastatic carcinoma involv- 
ing the retroperitoneal lymph nodes was established. A posterior gastroenterostomy was 
performed as a palliative procedure. This patient’s familial history is worthy of note: 
Mother died at age 54 of carcinoma of the stomach as did a brother at the age of 32. One 
sister has carcinoma of the stomach at this time. This somewhat fruitless reconstruction 
was also accomplished wth the use of a neck tube. 

Case III. (U. S. Naval Hospital, Oakland, California) A 20 year old Marine was admitted 
in June 1945 with third degree burns involving scattered areas on the right side of the face, 
producing an ectropion of the right lower lid and upper lip. Thin split grafts were used to 
obtain healing of the area. Due to scattered scarring about the face, fractional e.xcision or 
Z-Plasty were not considered to be practicable. It was therefore decided to used a neck tuhe 
pedicle and flap to replace the skin loss. Additional work on the ala was subsequently done 
at another service hospital. 

Case IV. (U. S. Naval Hospital, Oakland, California) A 19 year old Marine was admitted 
in February 1946, with a diagnosis of shrapnel wounds of the face. He had previously been 
undergoing treatment at the Mare Island Naval Hospital on the service of Dr. Gerald 
Brown O’Connor. At the time of entrance to this activity the work had progressed as shown 
in Fig, IV. In this instance, due to the large amount of tissue required, an abdominal ped- 
icle had been elected, which was transferred to the face by means of an amputation stump 
of the forearm. The completed nose and lip eventually blended in quite well with the sur- 
rounding facial skin, especially after e.xposure to the sun. 

Case V. (St. Mary’s Hospital, San Francisco, California) A 52 year old white male was 
admitted to this hospital in December 1947 for the purpose of reconstruction of the jaw. 
According to the history, in 1943 he was treated for a fungating carcinoma involving the 
lower lip and chin. Large doses of Xray were used, the exact dosage not determined. Im- 
provement was noted as shown in Case V, Figs. I and II. About eight months later a slough- 
ing process developed for which the patient did not consult a doctor. Eventually the entire 
chin sloughed, and with it almost all of the mandible e.\cept for two small stumps of the 
rami. In 1946, in order to furnish a temporary floor of the mouth to control the tongue and 
to lessen drooling, a tube pedicle was migrated from the abdomen and eventually posi- 
tioned as shown in Fig. III. This work was done at Stanford University Hospital, and the 
tissue not only served the purpose for which it was intended, but also furnished needed ma- 
terial as an oral lining in the later reconstruction. 

Reconstruction was proceeded with at St. Mary’s Hospital as shown in the accompaiying 
photographs. The most critical stage in this work consisted in the insertion of a large bone 
graft following comple.xion of the soft tissue stages. Since this graft required a near total 
replacement of the mandible, various methods were duly considered and finallj' a choice 
made in favor of rib. Eight inches of the seventh rib was required. This graft was suitably 
curved by removal of closely spaced vertical segments from its internal or concave surface. 
Barely sufficient ramus stumps were available for wire fixation. Bone chips were packed 
about the sites of union. E.xternal pressure by means of elastoplast and ace bandage was 
the only postoperative fixation employed. Fortunately, union was prompt and uncompli- 
cated, and there has been so shifting or change in position of the graft since its insertion si.x 
months ago. 
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SUM&iAIlY 

1. Utilization of the tube pedicle in facial reconstruction is reserved for those 
cases laclving sulficient neighboring matcnal for repair by other means 

2. Five cases of facial deformities are presented m which tube pedicles were 
used 

3. The use of a large nb graft is illustrated in a near total reconstruction of the 
jaw. 
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Case I — Fio. III. Photograph taken three weeks after division of pedicle and formation 
of ala and columella. A defatting procedure may be indicated at a later date. 



Case II — Fig. I. Loss of ala following excision of squamous cell carcinoma two years 
previously. The neck tube was constructed in two stages, leaving a central bridge. 
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Case III — Fig I A third degree burn of the face has been temporarily covered with a 
split graft preparatory to definitive treatment Because of scarring of adjacent areas, and 
a large amount of skin loss, fractional excision was not considered to be indicated 



Case III — Fig II Illustrating the position and relative size of a neck flap designed for 
transfer to the face Primary, secondary and tertiary delays were performed before trans- 
fei 
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Case IV — Figs I and II Loss of nose and upper lip due to shrapnel Lining flaps have 
been outlined and delayed, in glabellar region and on cheeLs lateral to defect 



lUBE PEDICLE IN FACIAL JlLCONSTUECTION 
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Case IV — Figs. V and VI. Pictures taken appro.xiraately one month after formation 
of nose. Later the right side of the lip was raised and defatted, and a mucous membrane 
nap from the lower lip was transferred to the upper lip furnishing a vermilion border. 



C\SE V — Fig I. Extensive fungating carcinoma of lip and chin, which received Roent- 
gen therapy in 1943. 

Case V — Fio. 11. View of tumor following heavy’ radiation Several months later a 
sloughing process develop.d, involving soft tissues of jaw and the greater portion of the 
mandible e.xcept for short stumps of the rami. (See Fig. VIII ) 
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Case V — Fig. V. Illustrating the utilization of the mouth flap as an oral lining. After 
incising along inferior and lateral borders, the skin is reflected inwards Incision into oral 
cavity superiorly allows the upper lip to return to normal position and furnishes point of 
attachment for rotated flap. 



Case V — Fio. VI. Acromio-pectoral flap « as transferred at same time into ai ea formed b) 
reflection of lining tissue 



- Vir I‘t<liclo dctdchcil tflcr t»cnt\ seven da\s iml remainder of lla)) 

ttueainto the defect There is ample ItnuiK ami skin covering for reception of \ bone graft 
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THE USE OF DORSAL SKIX FIAP FOR THE COVER VGE OF PALMAR 
DEFECIS AFTER APONEUUECTOMY FOR DUPUYTREX’S 
CONTRACTURE* 


JULIAN il URUNI It M D 


Des Uomes, loua 


Manus ApostoUcus, “the hand of the apostle”, was the term histoncall) 
applied to the condition Uiown today as Dupu>tren’s contratture This po^i 
tion of the Imnd, with the index and lon^ hngcrs extended, but with the ring and 
little fingers drawn down into the palm, is ilmractenstit of the deformity which 
was described m 1832 by Baron Dupuytren, chief biiigcon to the Hotel Dieu, 
Pans 

The estsential pathologic features of this condition are the piohferation and 
contraction of the palmai aponeurosis The cause of this condition lias been the 
subject of great speculation A hereditaiy tendency probably exists in afficled 
mtluiduals, as indicated by family history Traumi is generally discounted as 
the chief cause, although in certain cases chronic trauma may be a contributing 
factor Recently, reports have been made of the development of typical coutrac 
tures following coronary heart disease, the explanation of these ca^es is ob 


scurc 

The former method of treatment of this condition was by subcutaneous 
section of the contracting fascial bands, the method used originally by Diijiuy 
tren With this method, only temporary relief was obtained, rcturrenio was 
the rule It is now quite generally agreed that tlie auccesaful permment lelicf 
of this disabling condition requires (1) complete remoxal of the palmar iponcu 
rosis, (2) sound healing of the surgical wound permitting earl> moxement of 
the hand to avoid joint stiffness The importance of the above was emphasized 
by Kanavel, Koch, and Mason m 1929 

In advanced cases of Dupuytren’s contracture there is often invoxcmtn 
of the palmar skin by tlie pathologic process, in those aioas oxcrlying the t uc 
cned fibrous bands there is loss of subcutaneous fat, and the skin itself is at- 
tenuated and actually invaded by tlie fibrous tissue Such ureas of skm are often 
so thin that tliey are not viable after removal of the palmar aponeurosis am 


must be excised to avoid a slough . 

In addition, there is sometimes an appreciable shnnlc.ige of the pa mar s%.in 
wear the bases of the fouith and fifth fingers incident to the long standing tlcxcu 
position of the metacarpophalangeal joints This is forcibly demonstrate w in, 
fdter cxjiosure and excision of tlie palmar aponeurosis through a ransxersc 
mcision along the distal palmar crease, the raetacarpophalaiigea join are 
brought into the fully extended position We now observe that the mirrow 
crevice created by the incision along the distal palmar crease is traiuslormc 

* Prestnlcd in conjunction uith colored slides of operated ^ mcctii B 

Amencm Society for Surgery of the Hand, m Chicago, Januarj a), law 
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into a crevasse which seems to beg for extra skin coverage. This gap is usually 
widest near the ulnar border of the hand. 

The problem of palmar skin replacement after aponeurectomy is very im- 
portant, difficult of solution, and no one method is applicable to all cases. Three 
methods are in general use: the Wolfe graft, the split graft, and the abdominal 
pedicle. 

The free full thickness or Wolfe graft is one method commonly used. Such 
grafts can be cut to fit any skin defect and they furnish an elastic, though some- 
what thin, covering for the palm or fingers. This type of graft requires meticulous 
technique and thorough splinting for its success. Despite the above, punctate 
sloughs are not uncommon, probably occasioned by the far from ideal bed into 
which the graft must be laid. If sloughs occur, low grade infection invad&s the 
surgical wound, healing is delayed, and furthur splinting is necessitated. Pro- 
longed splinting, plus infection causes joint stiffness, which is difficult to over- 


come. 

The split thickness graft has the advantage that a higher percentage of com- 
plete takes will be obtained, therefore this type of graft may be used in pref- 
erence to the Wolfe graft if the recipient bed is not ideal. However, the shrinkage 
that often occurs in this graft may lead to a deficiency of skin in the palm which 
is undesirable. Neither Wolfe grafts nor split grafts form an ideal covering for 
the palm because they lack a subcutaneous fat cushion. 

The abdominal tube pedicle may have an occasional indication in advanced 
cases of Dupuytren’s contracture with marked involvement of palmar skin. 
However, such grafts are bulky and are often impractical due to the long period 
of hospitalization required, and greater discomfort to the patient. Patients with 
abdominal pedicle skin in the palm are not always happy with these grafts. 

The plan of shifting dorsal skin flaps to replace palmar defects after aponeu- 
rectomy was employed by Lexer. This technique as illustrated in text books 
resulted in longitudinal suture lines in the palm. It is essential from the func- 
tional as Avell as the cosmetic standpoint that scars in the palm are not at odds 
with normal skin folds. 

A method of dorsal flap rotation which results in sviture lines conforming 
w'ith e.xisting skin creases has been found useful in cases of Dupuytren’s contrac- 
ture with marked involvement of the fourth and fifth fingers. In such cases, 
there is often a shrinkage of the palmar skin near the ulnar end of the distal 
palmar crease. Excision of non-viable skin in this area may further increase the 
defect which appears at operation when the metacarpophalangeal joints are 


completely e.xtended. 

Access to the palmar aponeurosis for resection is obtained through a trans- 
verse incision in the palm along the distal crease; the incision curves proxiraaily 
at the ulnar border of the hand to intersect the mid-lateral line at an angle of 
about sixty degrees. A short additional incision is made if necessaiy along the 
thenar crease near the base of the pahn to expose the proximal portion of the 


palmar fascia (Fig. 1). - ■ i a- 

The triangular sheet of fascia comprising the palmar aponeurosis, mcluamg 
its arcades over the flexor tendons and lumbrical structures, is dissected out m 



DOIUsVL SKIN FLAl* FOR DUI’U^TRKN’S COVlUVdUIU ,)1)1 

loto Great taie mubt 1)C taken lo a\oi{l tiaiima to digital neutb, ot!ien\ji,e 
paresthesia or anc'stlicbia will icsuU All ramifitationb of the diseased fascia m 
the palm should be completely icmovcii The technique for accomplishing 
complete removal of the offending fo^ia ib graphically dcscribid by Bunnell 
m his textbook, "Suigery of the Hand ” 

ExpobUie of the hbrous digitations m the fingers is made through mid later il 
incisions, oi through median longitudinal incisions with Z plasty as suggesteil 
by Meindoe Ihe displacement of the digit il ner\ts and xcssels from their 
normal anatomical locations .is brought out by Mason should be borne in mmd 



Fia 1 Incision IN DibTAb Pai MAR CabAsc 
I* 10 2 tl u> duo to skin defect at ulnar end of transverse palmar incisiun 

SubciiUaneous division of fibrous b.inds m the fingers is dangerous becaubt* the 
digital nerves may he between the layers of fascia corapnsing thebe bands 
If, .after aponeurectomy, a coiibidcrable gap cxibts (Fig 2) at the ulnar end 
of the transverse palmar incision, the following plan may be used A dors.al 
triangular flap is laid out, one side of which is the mid-lateral line on the uliur 
border of tlie hand The tip of this flap will he at some point proxunul to the 
middle joint of the fifth finger (Figs 3 A 4) This skin flap, including subcu- 
taneous tibbue, ib elevated and is transposed into the gap at the ulnar end of 
the palmar incision m the manner of a partial Z plasty (Fig fi) Fhc resulting 
defect on the dorsum of the hand and fifth finger is covered with a split thicknebs 
gmft (Fig. b) 
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Gaping- pai-mai^ 

I UCtSto K 



3 4- 

Fio. 3. DoksaI/ TniANGUFyAB Flap Outlinei) 
Fig. 4. Dorsal Triangular Fi.ap Outlineu 



I Dqxshl. 
* F<-ap 



Fig. 5. Dorsal flap elevated and transposed into gap at ulnar end of palmar incision 
Fig. 6. Defect on dorsum of hand covered with split thickness graft 
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Proper dimensions of the dorsal flap are important and will follow the gener vl 
rules pertaining to Z plasty flaps In cases where an unusually large flap is re 
quircd, preliminary elevation (delay) of the flap may be done, so far this Ins 
not been found necessary 

The palmar incision may now be closed without tension, and sound healing 
may bo expected if the flap has adequate dimensions Splinting of the hand is 
maintained with immobilization of the metacarpo phalangeal joints until healing 
of the palmar skin is perfect 

Ihe advantages of this method when indicated arc os follows 1 The dorsal 
■'km flap provides a more normal covering for the palm than free grafts because 
it includes both skm and subcutaneous tissue 2 In the absence of scars on the 
back of the hand, such a flap is always aviilablc 3 The resulting suture lines 
are transverse, and conform to normal flexion creases 4 Sound healing may be 
expected if the general rules for local flaps are observed, permitting early motion 
of the hand md preventing joint stiffness The substitution of a split grift in a 



f«o 7 Pre-operative photo of nght hand showing marked involvement of fifth finger 
and lesser involvement of ring finger 

small area on the back of the hand and fifth finger is not disabling and has no 
senous objections 

'Ihe above method is applicable only in those c ises where there is a deficiencj 
of palmar skin near the base of the fifth finger, due to shrinkage or burgica 
excision The method works best where there is marked, long standing contra 
ture of the fifth finger alone, or where there is marked involvement of the fifth 
finger with lesser contracture of the nng finger It is not indicated w ere t ic 
nng linger alone is contracted, the little finger being free Nor will it relieve con 
tracture of the proximal inter phalangeal joint due to shrinkage of finger s in, 
Z plasty or skin graft on the finger is uccessaiy for this purpose 
It IS empliasizcd that this method of skin replacement is presen^ oiiy o 
supplement other methods currently used No one method can be u routine y , 
various methods should be kept in mmd to be used when needed Fhese mcluae 
the Wolfe graft, the split thickness graft and the abdominal pedic e w len m 
dicated 

Amputation with filet and u«i of the finger skm to cover defect m the imlm 
•s occasionally indicated for stiff or hopeles>sly dam igcd fingers n le cju 
the fifth finger, amputation with filet provides skm in the distal ulnar uca o 
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palm, where it is needed. However, the little finger is well worth preserving both 
functionally and cosmetically, and many patients would refuse treatment in- 
volving such amputation. 



Fig 8 Post-operative photo showing complete c\tension of fingers, with dorsal skin 
flap outlined in palm. 



Fig 9. Post-operative photo showing noimal flc\ion of all fingers. 



Syit t'm. 

Fig 10 Post-operative photo showing inconspicuous split-grafted area on the dorsum 
of the proximal segment of the fifth finger. 


Since the fifth finger holds second place in incidence of involvernent (34% 
according to Davis), it is felt that the doisal skin flap method desciibed a ove 
may have rather frequent application in properly selected cases. 


DOIlfaAL bMN ILAI» I>OU DUPU\raL\S CONTRACTURL 


5b5 


llcpiir of Dupuytren’s tontiatlure of five jears duration m Mr H B , age 
tX), IS illustiated m Figs 7-10 

muuoou \vii\ 

l Stlrlino burteri of the 11 md f ipptitcott 1041 

3 IvANAVbi A B Koch, b L and Mason M I b^rger^ C miccoI »i,\ and Obitotrjcb 
Jjcbruan 1920 
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grafting 

Hynes, Wilfred, and Macgregor, Aiastoir 
G. : The Use of Fluorescein in Estimat- 
ing the Blood Flow in Pedicled Skin 
Flaps and Tubes. Brit. J. Plast. Surg. 3: 
4 (Apr.) 1949. 

H 3 ’nes and Macgregor describe a modifi- 
cation of the fluorescein test designed to 
enable them to estimate the circulatorj' effi- 
ciencj' of pedicled skin flaps and tubes. Thej' 
suggest that the test should be carried out 
on the seventh da 3 ' after each stage of the 
operation, and if negative, should be re- 
peated ever 3 ' three days. As soon as the test 
becomes positive it is safe to proceed with 
the next stage of the operation. 

Technic: The test takes place in a room 
that can be darkened. As ointments and 
other materials containing a paraffin base 


fluoresce readily, a preliminar 3 ’ inspection 
of Iheskin tube is made with the ultraviolet 
lamp. An 3 ' areas of fluorescence are cleaned 
with an ether swab. A bowel clamp (with 
the blades protected with rubber) is placed 
firmly across the end of the tube which is to 
be divided. A. series of intradermal wheals 
are raised at intervals of 2 to 4 cm. along-the 
length of the skin tube by injecting 1:1000 
solution of histamine phosphate. The most 
proximal wheal is placed at a point on the 
pedicle the circulation of which is being 
tested; the most distal wheal lies 1 cm. from 
the bowel clamp. In patients who have a 
scar between the pedicle and the normal 
skin (eg., at the wrist inset of an .abdominal 
tubed pedicle) the pro.ximal wheal is placed 
on the normal skin adjacent to the insertion 
of the pedicle. 
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Tho fluorescem (10c c ofaSperccutsolu 
tion m water w Jth 5 per cent sodium bicar 
bonate) is injected intravenously, auU tlit 
room 13 darkened Under the ultriviolct 
lamp, fluorescence is detected nt tho proxi 
mal uheal and its subsequent course along 
the tube is noted 

The test is considered negative nhen one 
or more of the heals do not fluoresce, and 
positive \\hcn all of the uhcals fluoresce 

The authors compare this fluorescem test 
Mith the atropine test described by Hynes in 
the October 1048 issue of the Briti$h Journal 
of Plastic Surgery His technic for the atro 
pine test is as follows The end of the tube or 
Usp the blood supply of w hich is to be tested 
13 temporarily occluded by a bowel clamp, 
and after an interval of 10 minutes, atropine 
( 2 $ or 1*0 grains dissolved in 0 2 c c of water) 
is injected into the fat of the flap at a dis 
tanceoflcm from the clamp Tho time rc 
quired for absorption of the atropine into 
the general circulation (detected by the 
occurrence of tachycardia dryness of the 
mouth and paralysis of visual accommoda 
tion) gives tho measure of the blood supply 
of the injected atea 

Hynes and Maegregor consider the two 
tests to be equally sensitive Tfie atropine 
test IS simpler to perform and may be used 
routinely at the bedside In these instances 
in which the atropine test seems contrum 
6/cai-ci} (eg , if the psticut iiae a 
<li 1 ) the fluorescem test may be used 

Cannady, John £ Cutis Its Various Uses 
In Surgery J Internal College Surgeons 
It 282 (May-June) 1948 

Tiio importance of the use of cutis m sur 
gery is stressed again by Cunnaday It is 
considered by the author os an ideal ma 
tcrial for ligation of tho common carotid 
ami other large vessels 

New, Gordon B , and Devine, Kenneth D 
Skin Grafting Methods and Their lodi' 
cations S Cltn iSorth 4t/ierica, Aug 
1946, p 890 

The indications for the various types of 
skin grafts and flaps now used in plastic 
surgery arc revaewed by \ew and Devine 
The dissected full thickness graft t iken 
from behind the car or from the upjicr c\c 
lid is preferable for a snull clean wound on 


the face The thick split graft is indicated 
m the release of contractures, thinner split 
gra/ls being ajjpJicable as linings to replace 
absent mucous membrane and as coverings 
for large granulating surfaces Very thin 
spilt grafts are now used only as temporary 
covering for large uncle in granulating sur 
faces The authors also mention the use of 
hair bearing scalp flaps for restoring a nor 
mal hair line, the sickle forehead fhp for 
the reconstruction of half a nose or a tip 
and the cervical flap in w hicb skin from be 
hind the ear is included, for some defects of 
the lower half of the face in men Thev dis 
cuss the use of the cosmetically acceptable 
skin near the stenioclivicular junction for 
the repair of certain defects on the face and 
neck 

Goldenberg, B Small Dermls^fat Grafts 
(Pequenos Injerlos de Otrmis grasa ) 
BoUt y Trob de la Soc \rg de Cxru 
ganos B 153 1948 

Goldenberg believes that the best way to 
correct snull depressed scars is to slide over 
neighboring tissues If necessary asmall flip 
of subcutaneous tissue can be transferred to 
All the defect Whenever tlus simple method 
IS not feasible the dcprcasion must be cor 
rcctcd by lifting tlioscarwith a buried grift 
The choice of tho graft is discussed ami the 
use of dermis fat grafts is advocated These 
are prehruWe to fjiscu) lieruus odooe -and 
adipose tissue The use of adipose tissue 13 
not recommended as it has a strong tend 
ency to become absorbed and is frequently 
attacked by infection 

Dennis fat grafts taken m one block have 
excellent vitality Besides the wound left 
m the donor zone is cosily closed The jiecl 
ing of tho overlying skin is a bit tiresome, 
but the dermal layer affords a good hold for 
the stay sutures These are a very important 
adjuncts to a successful lake 

The technic for ubtaining tbe dermis fat 
graft is described at length Pari icular stress 
is put on the use of stay sutures to hold the 
tissues The bed for the graft is prepared 
under tho scar The holding threads ore eu 
tured through the skin of the pcriplicry with 
str light needles Thogriift “ drawn m place 
and fixed by knotting tho sutures over fainall 
pieces of rubber After suture of thc-aounJ, 
a snug pressurv irr- - ^ 
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mation of hematoma and undue swelling. In 
a few cases good results were obtained by 
this procedure. 

Rivas, Carlos I., and TuccUlo, Oscar J.: 
Total Free Graft of Nail and Nall Ma- 
trix. (Injerlo Total de una y malriz un- 
gueal.) Bolet. y Trab. de la Soc. Arg. de 
Cirurjanos. 9: 453, 1948. 

A case in which an infection of the thumb 
was followed by the loss of the distal 
phalanx of this digit is reported by Rivas 
and Tuccillo. After e.xcision of the scar 
tissue the finger tip was shaped to a more 
normal looking form. In a second stage a 
square piece of skin was resected from the 
dorsal aspect of the first phalanx. In this 
way, by undermining the border correspond- 
ing to the nail matrix a bed was prepared for 
the nail graft. 

The nail of the first toe of the left foot was 
dissected as a hole, comprising the nail bed 
and the ungual matrix. On the lateral sides 
i cm. of the skin was included in the dissec- 
tion, while on the basal part skin of i cm. 
thickness was taken. The graft was carefully 
laid on the bed prepared in the thumb. Fine 
interrupted sutures were used to fix the bor- 
ders. A pressure dressing was applied and 
good immobilization completed the pro- 
cedure. 

This technic has already been used in two 
cases, with excellent results. 

NOSE AND MOUTH 

Maliniac, Jacques W. : Role of the Septum 
in Rhinoplasty. Arch. Otolaryng. 48: 189 
(Aug.) 1948. 

Maliniac discusses the anatomic and sur- 
gical relationship between septal and exter- 
nal nasal deformities and classifies septal 
deformities. 

Certain principles of repair are recom- 
mended for these different deformities. The 
timing of repair is an important factor. If 
the deflection is of such a nature that it in- 
terferes with the successful performance of 
rhinoplasty, the repair of the deflection 
should be carried out at the same time as the 
rhinoplasty or before the latter is under- 
taken. 


Havens, Fred Z. : Cleft Lip and Palate. Arch. 
Otolaryng. 48: 9 (July) 1948. 

The importance of extending the dissec- 
tion beyond the base of the hamular process 
in repairing cleft palates by the Wardill pro- 
cedure is stressed by Havens. The advan- 
tages of using the Veau operation in correct- 
ing anterior clefts of the palate and of the 
alveolar process are pointed out. This oper- 
ation may be combined with repair of either 
single or double cleft lips. 

Ludwlck, Paul G. : The Rehabilitation of 
Cleft Palate Patients. Am. J. Orthodont. 
34 : 235 (Mar.) 1948. 

The plan made by Nebraska of incorporat- 
ing dental care and rehabilitation of speech 
in the Program for the State’s Crippled 
Children’s Service is presented by Ludwick. 
The importance of not dropping these cases 
after surgical treatment has been completed 
is emphasized by the author. 

EAR 

Brown, Adolph M. : Protruding Ears : Plastic 
Correction; Planning Technic; Opera- 
tion. Arch. Otolaryng. 41: 809 (June) 
1949. 

The established technic for correcting 
protruding ears that has been published 
several times heretofore by other authors is 
again described by Brown. The only addi- 
tion is that the author recommends making 
preoperative preparation for surgerj' on 
each ear by constructing it in a latex model. 
Using this model he practices the operation 
proposed for the individual case. 

Editorial Comment: It hardly seems neces- 
sary for the trained plastic surgeon to go 
through the extra steps suggested in this 
article. 

Peer, Lyndon A.: Reconstruction of the 
Auricle with Diced Cartilage Grafts in 
a Vltallium Ear Mold. Plasl. & Reconslr. 
Surg. 3: 653 (Nov.) 1948. 

Diced autogenous cartilage pressed be- 
tween vitallium molds is suitable for either 
partial or total reconstruction of an auricle. 
Peer’s method is given in detailed illustra- 
tions along with his more recent modifica- 
tion for reshaping the helix and deepening 
the concha. 
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Autogenous cartiluge is the niatenil of 
choice, because it survives as living tissue 
and resists absorption This is m contrast to 
preserved cadaver cartilage, which sonic 
tunes IS absorbed For children with a long 
life expectancy the latter tjpe of graft is 
contraindicated However, when both 
auricles have to bo constructed, autogenous 
curtilage is supplemented bj preserved ca 
daver cartilage in order to fill the molds 
with sufficient quantity 
The first stage of the procedure is started 
at the pre school age, preferably at 4 jears 
The proper sized mold can be determined by 
using the normal car for comparison It is 
interesting to note that at this age the 
child's ears are only slightly smaller than 
those of the parents In proportion to height 
and Iiead size the child’s ears are large 
Children with congenital anomalies of the 
external ear always have a normal inner car 
and hearing is possible by bone conduction, 
middle ear deformities are usually present 
with external car anomalies 
Operations to expose the drum membrane 
arc useless m cases of me ital Urcsia because 
the membrane is never present When 
bilateral meatal atresia occurs, bone con 
duclion IS utilized with a hearing aid thus 
allowing the child to develop a better speak 
mg voice 

Varntioos from the author s stand ird 
procedure arc used under certain conditions 
namely 

{1} When the car c inal and drum aro 
present with the concha, or when the skin 
111 the ear region is scarred In such cases 
the cartilage mold is transplanted m the 
neck skin and is shifted into position at a 
later date bj a vertical neck tubed pedicle 
flap This can also bo used if fistulat are 
present in the car region 
(2) When the ear canal and a reasonable 
portion of the helix are present 

INJURIES 

Bralthwalte, F , and Beales, P H Some 
Observations on Curling's Ulcer Bnt 
J Plasl Surff 1 2S1 (Jan ) 1949 
Aastated by Braithwaite and Be lies uo 
denal ulceration is liable to occur in evtcn 
sive burns which cause full thickness s in 
loss, especially if infection is severe m* 


c*il evidence of ulceration is usually present 
during the second w eek 
The authors present two cases of burns 
which had hematemeses one terminating in 
death They observe that Curling’s ulcer is 
probably no more prevalent in burns thari 
in other septic conditions In the authors 
senes of 1500 cases of burns in eight years, 
only 0 2 per cent showed postoperative ul 
ccration They assume that penicillin has 
been the big f ictor in reducing infection and 
pcrnutting early grafting It is suggested 
that prompt medical measures should be in 
stiluted carlv if digestive symptoms occur 
in the seriously burned patient 

Owens, Neal Osteoporosis Following 

Burns Bnl J Plasl Surg I 245 (Jan) 
1049 

Ottciw directs attention to the tact that 
Sudock s osteoporosis has been reported os 
occurring after first and second dokree 
burns In burns u ith loss of skin ostcoporo 
SIS 13 a fretiuent roaiiifestation 0"®''® f 
actcritcs the symptoms and signs of the dis 
ease as aching pain edema, muscle atropht 
cjaiiosis of tlieskin and a l>"®' 
of tlio affected oxtrcroitj The “ 

tablishcd by roeiitgenographio findings of a 
variable degree of irregular bone ■'a^factio" 
and progressive decalcification In time, 
there 13 sonic lecalcification hut the return 
to normal function is sometimes 
iiig due to the tact that some of the calciun 
13 deposited in the capsule of 

Pathologically, there are a disappe iralice 

r;'thm“Trrc:L:rm\rLVs:ri“u:n 

S'— 

mineral clcmeiils of hone dcmonstrile the 

Cases are topotWd » 
appearance and treatme red It 

qucHo Therapy i,„i„„ce especially m 
‘’“,‘“'" 011 “ ealemm and phosphorus Early 
."rfoUgefo permit voluntary motion 
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and adequate analgesics to permit activity 
A are indicated. 

Moore, F. T., and Ward, T. G. : Complica- 
tions and Sequelae of Untreated Frac- 
tures of the Facial Bones and Their 
Treatment. Bril. J. Blast. Surg. I: 257 
(Jan.) 19-19. 

Moore and Ward make a plea for early 
recognition of fractures of the facial bones 
and early treatment. A diagram is presented 
to show how to classify the injury according 
to the anatomical fractures. The authors 
advocate refracture and reduction of mal- 
united fractures rather than substitution 
treatment. They report on 22 successful 
cases of correction of diplopia out of 26 cases 
and compare them with the poor results ob- 
tained by similar substitution and camou- 
flage methods. 

A surgical method employed and ad- 
vocated by the authors is described, and 
their choice of immobilization is illustrated 
with photographs. 

MISCELLANIES 

Foged, Jens: Operative Treatment of Ab- 
dominal Obesity, Especially Pendulous 
Abdomen. Brit. J. Blast. Surg. 1: 274 
(Jan.) 1949. 

Foged gives a historical rdsum4 of the 
treatment of pendulous abdomen by opera- 
tive therapy. The clinical aspects, the body 
types, the symptoms, and physical signs of 
the disease are reviewed. The author states 
that operative treatment is to be recom- 
mended for properly selected patients. A 
case history and photographs are presented 
to demonstrate the pre- and postoperative 
results obtained. A diagram of the numerous 
types of incision used by various surgeons is 
included. 

The author discusses his results in a series 
of 38 operations, of which 33 were considered 
as satisfactory. It is pointed out that a rigid 
diet will improve the results obtained in 
these cases. 

Battle, Richard: Pressure Sores in Paraple- 
gic Patients. Brit. J. Blast. Surg. 1: 
268 (Jan.) 1949. 

Factors in the formation of pressure sores 
are summarized by Battle as follows: (a) 


complete immobility of the paralyzed pa- 
tient, (b) complete loss of sensation present 
below the lesion, (o) the tendency to 
humidity of bedclothes and skin of the 
pelvis in one who is incontinent in regard 
to faeces and urine, (d) the vasomotor dis- 
turbances, and (e) the bony skeleton leaving 
the bony prominences to bear the dead 
weight. The author admonishes that pro- 
phylax-is is the most important step; and 
general supportive measures, adequate pro- 
tein administration, blood transfusion, and 
rigid nursing care are mandatory. 

Repairs are by utilization of adjacent skin 
flaps with strict asepsis, hemostasis, and 
after-care and removal of the bony promi- 
nences, sinuses, fistulae, et cetera, as indi- 
cated. 

Raflaele, A. P. ; Poggl, D. A., and Bases, L. : 
Subcutaneous Emphysema as a Pre- 
vious Procedure in Llpectomy. {El en- 
fisema suhcutaneo como tiempo previo a 
las lipeclomias.) Soc. Arg. Cirujanos. 10: 
73, 1949. 

Raffaele and his colleagues report on their 
e.xperience with subcutaneous emphysema 
as a preparatory procedure before perform- 
ing a dermolipectomy. They observed that 
the injection of a large amount of o.xygen. 
or air into the subcutaneous tissues is a per- 
fect means to facilitate the dissection of the 
skin and subcutaneous tissues during the 
dermolipectomy. Hemorrhage is greatly re- 
duced, and the prefascial space is practically 
dissected by the gas. 

The technic is very simple: the needle is 
introduced under the skin without penetrat- 
ing to the fascia. Once the needle is in place 
it is not necessary to move it, for movement 
of it may cause pain. The use of o.xygen is 
preferred because of a slight possibility of 
air embolism. Forty-eight hours before the 
operation, 4 to 6 liters of oxygen are injected 
without changing the position of the needle. 
The next day the injection is repeated and 
sometimes, in very large dermolipectomies, 
it is given three times. Air or oxygen is in- 
troduced with a pneumothorax apparatus. 
Once the needle is in place, it is connected 
with a syringe, and the solution is aspirated 
in order to make certain that the tip of the 
the needle is not in the lumen of a vessel. To 
avoid causing slight pain during the insuffla- 
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UoQ of oxygeo or air into the subcutaneous 
tissue, the injecting is done very slowly. 

Thb procedure has been performed on 40 
psUents, with a total number of 67 tnjec* 
lioDs, The results were successful in almost 


all of the cases. In three patients there was 
subcutaneous hemorrhage, and in two a dis* 
Crete emphysema of the thorax and neck 
occurred with some thoracic oppression, 
which disappeared spontaneously. 




INDEX TO VOLTBIE 4 


A 

Abstracts from tho Literature, 115, 214, 305, 
401,481,500 

Adams, W M Labial Transplant for Loss 
of the Nipple, 295 

Aldunatb, E a New Osteotome, 395 

Anopbibalinos, Congenital, Early Treat 
meat of, 426 

Arm, Eestoration of Major Defects of, 337 

Auraicur, G Mammaplasty for Pendulous 
Breasts, 13 


B 

Baekeb, D E Pigment Migration Follow 
mg Z plasty, 334 

Bau£8, H 0 Gigantomastia, 352 
Baxteb, H Complete Avulsion of Skin of 
Penis and Scrotum, 603 
BraNDoaraR, A Plastic Surgery, Physiog- 
nomy and Psychoanalysis, 453 
Buncuabt. a Closure of Scalp by Split 
Thickness Skin Grafts, 239 
Blockeb, T G Surgical Treatment of Ele 
phanliasis of Lower Extremities, 407 
Bwcua, T G , and Stout, R A Mandi 
bular Reconstruction, World War II, 
153 

Blocssua, R , EostrubaIiA, J G and 
Gbselst, P W The Surgical Repair 
of Decubitus Ulcers m Paraplegics, 123 
Bone Graft, Composite, in Saddle Nose, 252 
Bone Graft, Mandibular, 232 
Book Review, Dupuytren's Contracture, 
byT Skoog,480 

Book Review, Fractures of the Jaws, by R 
H Ivy and L Curtis, 114 
Boib, C E Treatment of Recurrence of 
Cancer of the Breast, 420 
Breast, Treatment of Recurrence of Cancer 
of, 420 

Baowu, J B , Cannon, B , Graham, W , 
and Davis, W B Restoration of Major 
Defects of Arm by Combination of Plaa- 
be, Orthopedic and Neurologic Surgi- 
cal Procedures, 337 

“SOWN, J B , Frteb, M P and Mc- 
Dowell, F Internal Wire Immobiliza- 
tion of Jaw Fractures, 30 
auNNEB, H Fate of Autogenous Rib Car- 
f^ilage, 439 


Brunneb, j M Use of Dorsal Sbn Flap 
for Coverage of Palmar Defect After 
Aponeurectoray for Dupuytren's Con 
tracture, 559 

Bunnell, S Book Review— Dupuytren’s 
Contracture, by Tord Skoog, 4S0 


C 


Cancer of the Face, Treatment and Plastic 
Repair, 523 

Cancer, Recurrent, of the Breast, Treat 
meat of, 420 

Cannon, B andTaorr, A W Expeditious 
Use of Direct Flaps m Extremity Re 
pairs, 415 

Carcinoma, Lip, 374 

Cardwell, E P Fracture of Zygomatic 
Tnpod, 235 

Check Deformities, Fst Substitutes lu, 209 

Cleft Lip and Cleft Palate Surgery, Blood 
Loss ID, 333 

Cleft Lip and Nose, Unilateral, Studies on 
Pathological Anatomy of, 225 

Cleft Lip, Bilateral, Repair of, 489 

Cleft Lip, Complete Unilateral, Method of 
Treatment of, 1 

Cleft Lip, Unilateral, Method for Repair of. 


31cft Palate Scalpel for Paring Margins of 
299 

>Uateral Circulation, Book Review, 300 
Itolmuclla and Tip Recnnstmction Using 
Multiple Composite Free Grafts, 93 
Siinposito Free Grafts in Columella and Tip 
Reconstruction 98 

30Ddylc, Mandibular, Benign Hyperplasia 

of 445 

- TT R B and Docktob, 

[Jonway, H , biARa, iv - . .j p-j, 
J p Vascularization of Tubed reo 


nbitns Ulcem, SnrgicM Repair of, m 
Paraplegics, 123 

mal Grafts for Correction of Facial De 
fcct8,341 _ y 

ouan,R 0,Rickbb,0 ^ 

Blood Loss in Infant Cleft Lip an 
nffl Surcery. 333 


573 



574 


INDEX TO VOitTMB 4 


Dupuytren’s Contracture, Use of Dorsal 
Skin Flap for Palmar Defect, 669. 

E 

Ear Lobe Reconstruction, 105. 

Elephantiasis of Lower Extremities, Surgi- 
cal Treatment of, 407. 

Eye Region, Repair of Defects of, 178. 

Eyes, Artificial, Metallic Implants and, 176. 

F 

Face, Cancer of : Treatment and Plastic Re- 
pair, 628. 

Face, Fat Grafts to, 468. 

Face, Hemihypertrophy of, 276. 

Facial Defects, Utilization of Tube Pedicle 
in Reconstruction of, 545. 

Facial Clefts and Their Surgical Manage- 
ment, 311. 

Fat Grafts to the Face, 458. 

Fat Substitutes in Cheek Deformities, 269. 

Flaps, Direct, in Extremity Repairs, 416. 

Forehead, Nose and Chin, Depressions of: 
Repair by Cancellous Riac Bone, 167. 

Fracture, Zygomatic Tripod, 235. 

G 

Gigantomastia, 252. 

Gonzalez Ulloa, M., and Gonda, T. F.: 
Klippel-Feil Syndrome, 109. 

H 

Hand, Crippled, Transfer of Metacarpal in, 
46. 

Hand, Surgery of. Book Review, 300. 

Habdt, S. B. : In Memoriam, H. L. D. Kirk- 
ham, 477. 

Hemihypertrophy of Face, 276. 

Hendbes, J. H., Jk., Bloceeb, T. G. and 
Blockeb, V. : Plastic Surgery Problems 
in the Texas City Disaster, 92. 

Homografts, Value of, 389. 

Homotransplantation of Skin, Successful, 
602. 

Huffman, W. C. and Lieble, D. M.: Repair 
of Bilateral Cleft Lip, 489. 

Huffman, W. C. and Lieblb, D. M. : Studies 
on the Pathologic Anatomy of the Uni- 
lateral Hare Lip Nose, 225. 

Hughes, W. L.: Metallic Implants and In- 
tegrated Artificial Eyes, 176. 


Htboop, G. L.: Transfer of a Metacarpal, 
With or Without its Digit, for Improv- 
ing the Function of the Crippled Hand, 
46. 

I 

Iliac Bone, Cancellous, in Depressions of 
Forehead, Nose and Chin, 157. 

Implants, Metallic, and Integrated Artifi- 
cial Eyes, 175. 

Ivy, R. H. : Benign Hyperplasia of Mandibu- 
lar Condyle, 445. 

J 

Jaw Fractures, Internal Wire Immobiliza- 
tion of, 30. 

Jaw, Lower, Immediate Reconstruction Fol- 
lowing Surgical Excision, 36, 

Jaws, Fractures of. Book Review, 114. 

K 

Keabns, j. E. and Reid, 8 . E.: Successful 
Homotransplantation of Skin from 
Parents to Son, 602. 

Kiskadden, W. S., McDowell, A. J. and 
Keiseb, T. ; Results of Early Treatment 
of Congenital Anophtbalmos, 426. 

Klippel-Feil Syndrome, 109. 

L 

Labial Transplant for Loss of the Nipple, 
295. 

LbMesubieb, a. B. : Method of Cutting and 
Suturing the Lip in Complete Unilateral 
Cleft Lip, 1. 

Lbvebidgb, L. L. : An Improved Skin Hook, 
397. 

Lbvebidgb, L. L.: Suture Scissors for Plastic 
Surgery, 399. 

Lewis, G. K. : Scalpel for Paring Margins of 
Cleft Palate 299. 

Lip Carcinoma 374. 

M 

Macombeb. D. W. : Cancellous Iliac Bone in 
Depressions of Forehead, Nose and 
Chin 167. 

Maliniac j. W.: Evaluation of Principal 
Mammaplastio Procedures 359. 

Mammaplasty for Pendulous Breasts 13. 

Mandibular Bone Graft, 282. 

Mandibular Reconstruction, World War II, 
153. 



INDEX TO VOLUIIE 4 


575 


Maecks,K M Repair of Defects Produced 
by Excision of Tumors in Ejo Region, 
178 

Marino, H , Tunco, N B and Cxuvi 
OTTO, M Immediato Reconstruction of 
Lower Jaw Following Surgical Excision 
of Large Tumors, 36 

McCoy, F J The Value of Homografts, 
3S9 

Metacarpal, Transfer of for Improving 
Function of Cnppled Hand, 45 

N 

Nasal Deformities, Surgical Repair of, 50 
Nasophar^mgeal Stenosis, 523 
New,G B Cancer of the Face Treatment 
and Plastic Repair, 528 
Nipple, Loss of, Labial Transplant for, 275 
Nose, Saddle, Composite Bono Graft in, 252 

0 

Obituary, G V I Brown, M D , 303 
Obituary, H L D Krikham, M D , 476 
Osteotomo, 395 

P 

Palm and Finger Grafts, Moulded Acrylic 
Splint for, 292 

Paraplepca, Surgical Repair of Decubitus 
Ulcers in, 123 

Patton, H 8 and Stjuin, J C Moulded 
Acrybe Splint for Palm and Finger 
Grafts, 292 

Pectoral Muscle, Congenital Absence of, 
434 

Perns and Scrotum, Complete Avulsion of 
Skin of, 508 

Petus, Reconstruction of, 469 
Peluciabi, D D Columella and Tip Re 
construction Using Multiple Composite 
Pree Grafts, 98 

PwN,J Notes on a case of Lip Carcinoma, 
391 ^ 

Pigment Migration following Z Plasty, 384 
rlastic Surgery, Physiognomy and Psj cbo 
lumlysis, 453 

Pwgnathism, Mandibular, Fundamentals m 

Surgical Treatment of, 163 

Meeting of American Society of 
Plastic and Reconstructivo Surgery, 
4S7 

Prosthesis, Removable Acrylic, to Retain 
Mandibular Fragments after Surgical 

Resection, 537 


R 

Rib Cartilage, Autogenous, Fate of, 439 
S 

Scalp, Closure of, by Spht Thickness Skin 
Grafts, 2S9 

Scalpel for Faring Margins of Cleft Palate, 
299 

SCUOESSLEB, W W andSlEFFANOFF.D N 
Dermal Grafts for Correction of Facial 
Defects, 341 

Seclbi, R C Composite Bono Graft in 
Saddle Nose, 252 

Skin Development, Embryological, Clinical 
Aspects of, 370 

Skin Grafts, Closure of Scalp by, 2S9 
Skin Hook, Improved, 397 
Skin, Successful Homotransplantation of, 
502 

Slaucuteii, W B and Bhodie, A G 
Facial Clefts and Their Surgical Man 
agement, 311 

Sodbbuebq, B M Congenital Absence of 
Pectoral Muscle and Syndactylism, 434 
Splint Moulded Acrylic, for Palm and 
Finger Grafts, 292 

Stbffensen.W H a Method for Repair of 
the Unilateral Cleft Lip, 144 
Steiss,C F UtUwation of Tube Pedicle in 
Reconstruction of Facial Defects, 645 
Stevenson, T W Fat Grafts to the Face, 
45S 

Stbaatsua, B R CiiDical Aspects of Era 
bryological Skin Development, 376 
Stbaith, C L a Mortised hfandibular 
Bono Graft Following Giant Cell Tu 
mor Removal, 282 

Stbaith, C L and Lewis, J R Associated 
Congenital Defects of Ears, Eyelids and 
Malar Bones (Treacher Collms Syn 
drome), 204 

SuTitiv, L E Hemihypertrophy of Pace, 
276 

Suture Scissors for Plastic Surgery, 399 
Syndactylism, 434 


itlooa of Face, Multiple, 473 
BPUKKT. D and nosiv. L B ^ub- 
atilutea m Cheek Defonmtiee. 263 
City Disaster, Plastic Surgery Prob- 
Jems in, 92 



576 


INDEX TO VOLUME 4 


Thokee, P., and Egel, P. ; Beconatruction 
of Penis, 469. 

Treacher Collins Syndrome, 204. 

Tube Pedicle in Keconstruotion of Facial 
Defects, 545. 

Tube Pedicles, Vascularization of, 133. 

V 

Vaughan, H. S. : Nasopharyngeal Stenosis, 
522. 

W 

Waldbon, C. W., Kableen, C. J. and Wal- 
DEON, C. A.: Fundamentals in the Sur- 


gical Treatment of Mandibular Prog- 
nathism, 163. 

Wabd, G. E., Williamson, R. S. and Bob- 
ben, J. 0.: Use of Removable Acrylic 
Prosthesis to Retain Mandibular Frag- 
ments After Surgical Resection, 537. 

Weaveb, D. F. : Multiple Needle Tattoos of 
Face, 473. 

Wynn, S. K. : One-Stage Ear Lobe Recon- 
struction, 105. 

Y, Z 

Young, F.: The Surgical Repair of Nasal 
Deformities, 59. 

Zygomatic Tripod, Fracture of, 235. 



ABSTRACT INDEX TO VOLUME 4 


A 

AiTEUEiEn, W A and Wadswobth, C L 
Pemcillm— Its Use m Surgery and In 
6uence on Barber Types of Chemotber- 
ipy, 121 

Aaal Reconstruction, by Means of D)cal 
Skm Flaps, 306 

Anemia in Patients ns ith Burns, 402 

Annin, H A Reparation of Scars of tbe 
Scalp, 481 

Asdao, H A Substitution of the Thumb 
by the Index Finger, 303 

Auncle, Reconstruction of, With Diced Car 
tilage Grafts in a Vitallium Ear Mold, 
£63 

Auncular Grafts, Free, Repair of Nasal De 
fecU ivitb, 306 

B 

Barixb, D E Homotransplantalion of 
Fetal Skin, 117 

BAauB, D E New Donor Areas m Skin 
Crafting, 303 

Baitu;, R Pressure Sores in Paraplegic 
Patients, 570 

Baxteb,H , Entin, M A andDauMUONO, 
J A Progressive Lipodystrophy, 406 

Butt, E H Prefabricated Autogenous 
Far Cartilages, 485 

Blood Flow, Estimation of, in Pedicled Skin 
Flaps and Tubes, 306 

Blood, Replacement of, in Management of 
Wounds, 115 

Bone Grafts, Cancellous, for Defects of 
Skull and Brow Region, 117 

Seas, E and Comarb, A E The Buried 
Epidermis Graft, 116 

Bowebs, W F Chlorophyll m Wound 
Healing and Suppurative Disease, 121 

Braithwaite, P Melanosis of tbe Eyelids, 
403 


Brown, J B et al Surgical Substitutions 
for Losses of External Ear, 118 
Brown, J B and McDowell, F Surgical 
Repair of Cleft laps, 307 
Brown, W A , Farmer, A W andFRANEs, 
W R Local Application of Aluminum 
Foil and Other Substances in Bum 
Therapy, 403 

Buccal Mucosa in Restoration of Orbital 
Socket, 218 

Bocuan.A C An Unusual Leg Flap, 3M 

Bum Therap> , Local Application of Alum 
mum Foil and Other Substances m, 403 

Burn Trealmenl, Transition w, 402 

Bum Wounds Bactenologic Study of, llo 
Burned Child, 403 
Bums, Acid, Debridement of, 116 
Bums, Deep Clinical, Pyruvic Acid Method 
in, 116 „ 

Bums, Observations on Anemia in, 

Bums of the Hands, 307 
Bums, Osteoporosis Following, 569 
Burns, Treatment of, 402 
Brans, LT ° 

of Mandibular Function and Contour, 

119 


;all.aliau, A Bcconstruction of the Can 
thi, 218 . 

dancer. Microscopic Grading m, 401 

5rc«;ll;;u;Chemoeurgica. Treatment of, 
Jantanav.J E Cutis Its Various Uses m 
Surgery, 667 

Of 


Beaithwaite, F and Beales, P H Some 
Observations on Curling's Ulcer, 569 
Braithwaite, F and Moore, F T Some 
Observations on Anemia m Patients 
wih Bums, 402 

Reduction and Lactation, 406 
Brown, A M Protruding Ears, Plastic 
Correction, Planning Technic, Opera- 
tion, 563 


nrhyt'Jfwouud HeatiogandSup 

purative Disease, 121 
ft Lip and Palate, 568 

o'. 

relate Speech, Diagnosis and Progoo 

Sis in, 222 


577 



578 


ABSTRACT INDEX TO VOLUME 4 


Columella Eeconatruction, 219. 

Congenital Malformations, Cause of?, 120. 

CoNNOB, G. F. and HABVuy, S. C. : The Py- 
ruvic Acid Method in Deep Clinical 
Bums, 116. 

ComrAT, H., Neumann, C. G., Gelb, J., 
Leveeidob, L. L. and Joseph, J. M.: 
Reconstruction of the External Ear, 
118. 

Couch, J. H.; Psychology of Reconstructive 
Surgery, 120. 

Curling’s Ulcer, Observations on, 569. 

Cutis Grafts for Repair of Incisional and 
Recurrent Hernia, 216. 

Cutis: Its Various Uses in Surgery, 567. 

D 

Dennis Fat Grafts, 567. 

DbWeese, M. S.: Extraocular Malignant 
Melanoblastoma, 405. 

Dupuytren’s Contracture, 220. 

E 

Ear Cartilages, Prefabricated, 405. 

Ear, External, Reconstruction of, 18. 

Ear, External, Surgical Substitutions for 
Losses of, 118. 

Ears, Protruding, Plastic Correction, 568. 

Ectropion Corrected by Bridge-Pedicle 
Graft, 401. 

Edmundson, W. F.; Microscopic Grading of 
Cancer and its Practical Implication, 
404. 

EDVrAEDS, S. : Evaluation of the Open Jump 
Flap for Lower Extremity Soft Tissue 
Repair, 483. 

Emphysema, Subcutaneous, as a Previous 
Procedure in Lipectomy, 570. 

Eyelid Repair, 218. 

Eyelids, Melanosis of, 405. 

F 

Facial Bones, Complications and Sequelae 
of Untreated Fractures of, and Their 
Treatment, 570. 

Facial Injuries, Followed by Meningitis, 
with Recovery, 482. 

Facial Paralysis, Implantation of Fascial 
Strips through Masseter Muscle in Cor- 
rection of, 117. 

Fascial Defects, Repair by Whole Skin 
Grafts, 215. 

Flap, Open Jump, for Lower Extremity Soft 
Tissue Repair, 483. 


Fluorescin, Use of, in Estimating Blood 
Flow in Pedicled Flaps and Tubes, 566. 

Foged, G. : Operative Treatment of Abdom- 
inal Obesity, Especially Pendulous Ab- 
domen, 570. 

Fouon, S., Gilbeet, j. G., Silveh, A. G. 
and Sybacuse, V. R.: Plastic Repair of 
the Obstructing Nasal Septum, 219. 

Foucab, H. O.: Pterygium Colli and Allied 
Conditions, 119. 

Fox, S. A. : Some Methods of Lid Repair and 
Reconstruction, 218. 

Fractures of Facial Bones, Untreated Com- 
plications and Sequelae of, 570. 

G 

Gillies, H. and Haebison, R. J.: Congeni- 
tal Absence of Penis (with'EmbryoIogi- 
cal Considerations), 484. 

Gloveb, D‘. B.; Transition in Bum Treat- 
ment, 402. 

Goldenbebo, B.: Small Dermis-Fat Grafts, 
567. 

Gobdon, S.: The Subcutaneous Transplan- 
tation of Skin, 214. 

Graft of Nail and Nail Matrix, 668. 

Grafts, Dermis-Fat, 567. 

Gbeeab, j. N.: Use of Buccal Mucosa in 
Restoration of the Orbital Socket, 218. 

Gbeelby, P. W.: Skin Grafts, 305. 

H 

Hand, Repair of Cicatricial and Dupuy- 
tren’s Contractures of, 220. 

Hands, Burns of, 307. 

Havens, F. Z. : Cleft Lip and Palate, 568. 

Hernia, Incisional and Recurrent, Cutis 
Grafts for Repair of, 215. 

Hernia, Inguinal, Skin Graft Repair, 216. 

Homotransplantation of Fetal Skin, 117. 

“Horseshoe” Web Flap in Syndactyly, 484. 

Htnes, W. : A Simple Method of Estunating 
Blood Flow with Special Reference to 
the Circulation in Pedicled Skin Flaps 
and Tubes, 306. 

Hynes, W. and Macqbegob, A. G. : The Use 
of Fluo-resin in Estimating the Blood 
Flow in Pedicled Skin Flaps and Tubes, 
566. 

Hypospadias, 221, 403. 

Hypospadias, Repair with Free Inlay Skin 
Graft, 221. 



ABSTBACT INDEX TO VOLUME -i 


579 


1 

Index Fmger, PoUicization of, 484 
Index Finger, Substitution of Thumb by, 
303 

IiuztT, J and Nikuson, J Hypospadias 
Tbs Collaboration of Plastic Surgeon 
and Urologist, 403 

J, K 

J&w Deformities, Correction of, 120 
Hantxb, C D Diagnosis and Proguoais m 
Cleft Palate Speech, 222 

L 

lactation, Breast Reduction and, 406 
LaNooim,J L,Owbn, C R and Cope, O 
Boctonologic Study of Burn Wounds, 
116 

lag Hap, Unusual , 306 
tipodystrophy, Progressive, 406 
LooGBoaN, A M Observations on Hypo 
spadias, 221 

tunwics, P G Rehabilitation of Cleft 
Palate Patients, 503 
^ympboedema, Treatment of, 4S3 
Ltqns, C Chemotherapy m the Manage 
meat of Wounds, 116 

M 

Malignancy, Plastic Surgery in the Treat 
meat of, 222 

MiUNiAc, J W Role of the Septum 
m Rhinoplasty, 56S 

Mandibular Function and Contour, Pre 
servation of, 119 

MiESDEN, C M Whole Skio Gratt m Re 
pair of Inguinal Hernia, 216 
Mabtin, B C The Use of Cancellous Bone 
Grafts for Small Defects of the Skull 
and Brow Region, 117 
Mastectomy, Radical, Skin Grafting in, 216 
Mat, H Repair of Cicatricial and Dupuy 
tren’s Contractures of the Hand, 220 
Mat, H , and Spanu, R G Cutis Grafts 
for Repair of Incisional and Recurrent 
Hernia, 215 

McIndob, a Deformities of Male Urethra 
484 

McLauoblim, C R Reduplication of 
Mouth, Tongue and hiandiblo, 482 
Melanoblastoma, Malignant, Extraocular, 
405 

Melanosis of Eyelids, 405 

Meamgitia Following Facial Injuries, 4S2 


Mous, F E Chcmosurgical Treatment of 
Cancer of the Skin, 401 
Moons, F T The Technique of Polbciza 
tion of the Index Finger, 481 
Mooes, F T and Wabd, T G Comphea 
tions and Sequelae of Untreated Frac 
tures of tho facial Bones and Tlicir 
Treatment 570 

Mobel, F D , and Tublana, R Bums of 
the Hands 307 

Mouth, Tongue and Mandible, Rcduplica 
tion of, 482 

Mouth, Vestibule, Repair by rree Skin 
Graft, 482 

Mowlsu, R Treatment of Lymphoedema, 
483 

N 

Naevus of Cheek, Scnal Excision, 482 
Nai! and Nail Matrix, Total Free Graft of, 
563 

Nosai Defects Repair of, nith Free Auncu 
lar Grafts, 306 

Nasal Septum, Plastic Repair of Obstruct 
ing, 219 

Neuuamk, C G and Coitway, H £valu.i 
tion of Bkin Grafting m the Techniques 
of Radical Mastectomy m Relation to 
the Function of the Arm, 216 
Nbvxus, W B \Vhat is tho Cause of Con* 
genital Malfonnatioos?, 120 
New,G B and Devine, K D Skin Graft 
iDg Methods and Their Indications, 507 

0 

Obesity, Abdominal, Opcrati\e Treatment 
of, 670 

OtDPiSLD, M C ‘ Horseshoe” Web Flap 
m Treatment of Syndactjly, 484 
Ophthalmic Plastic Surgery, 217 
Orbital Socket, Buccal Mucosa in Rcstora 
tion of, 218 

Osteoporosis Following Bums, 569 
Owens, N Osteoporosis lollowing Bums, 
569 

Owsss, N Ro>cvaluation of the Implanta 
tion of Fascial Stnps Through the Mas 
seter Muscle for Surgical Correction of 
Facial Paralj’sis, 117 

P 

Paraplegic Patients, Pressure Sores m, 570 
Peoeuohte, P Tho Problem of Rcstora 
tion of the Thumb, 303 


580 


ABSTRACT INDEX TO VOLUilB 4 


Pedicled Skin Flaps and Tubes, Simple 
Method of Estimating Circulation in, 
306. 

Peee, L. a. : Reconstruction of the Auricle 
with Diced Cartilage Grafts in a Vital- 
lium Ear Mold, 568. 

Penicillin — Its Use in Surgery and Influence 
on Earlier Types of Chemotherapy, 121. 

Penis, Congenital Absence of, 484. 

Penn, J.: Case of Anal Reconstruction by 
Means of Local Skin Flaps, 308. 

Penn, J. ; Zig-Zag Modification of the Tubed 
Pedicle Flap, 401. 

Phillip, A. J. B.: Facial Injuries Followed 
by Meningitis, with Recovery, 482. 

PicKERiLL, H. P.: Plastic Surgery in the 
Treatment of Malignancy, 222. 

PiETBOPONTO, J. and Apolo, E.: Repair of 
the Vestibule of the Mouth with Free 
Skin Graft, 482. 

Plastic Surgery Training, 485. 

Pollicization of Index Finger, 484. 

Pratt, G. : Tendon Repair with Steel Wire, 

220 . 

Pressure Sores in Paraplegic Patients, 570. 

Prognathism, Surgical Treatment, 223. 

Protruding Ears, Plastic Correction, 568. 

Psychology of Reconstructive Surgery, 120. 

Pterygium Colli and Allied Conditions, 119. 

Pyruvic Acid Method in Deep Clinical 
Burns, 116. 

R 

Raffalb, a. P., Poqoi, D. A. and Bases, 
L. : Subcutaneous Emphysema as a Pre- 
vious Procedure in Lipectomy, 570. 

Raqnell, a. : Breast Reduction and Lacta- 
tion, 406. 

Ragnell, a. : Correction of Some Jaw De- 
formities, 120. 

Rhinoplasty, Role of Septum in, 568. 

Richardson, G. S. and Pullen, E. M.: The 
Uvula, 219. 

Rivas, C. I. and Tuccillo, O. J. : Total Free 
Graft of Nail and Nail Matrix, 568. 

Ross, J. Paterson; Plastic Surgery in the 
Training of a Surgeon, 485. 

S 

Scalp, Scars of. Repair of, 481. 

ScHELDERUP, H.: Treatment of Skin Avul- 
sion Injuries of the Limbs, 118. 

Septum, Role of, in Rhinoplasty, 568. 


Serial E.xcision (as Applied to Naevui 
Cheek), 482. 

Shaw, M. H. and Fell, S. R.: Columella 
construction; A Case of Nasal Defo 
ity Resulting from Syphilis, 219. 
Sherman, A. E.: Choice of Procedure 
Ophthalmic Plastic Surgery, 217. 
Shock, Wound, 115. 

Skin Avulsion Injuries, Treatment of, Hi 
Skin Cancer, Chemosurgical Treatment 
404. 

Skin, Fetal, Homotransplantation of, 11' 
Skin Flaps, Local, in Anal Reconstruct) 
306. 

Skin Graft, Buried, 116. 

Skin Graft for Repair of Vestibule of Mou 
482. 

Skin Graft, in Repair of Hypospadias, 1 
Skin Graft Repair of Inguinal Hernia, 5 
Skin Grafting in Radical Mastectomy, 2 
Skin Grafting Methods and Their Indi 
tions, 567. 

Skin Grafts, 305. 

Skin Grafts, Whole, for Repair of Fasc 
Defects, 215. 

Skin, Subcutaneous Transplantation of, 2 
Skull and Brow Region, Defects of, Use 
Cancellous Bone Grafts, 117. 
Snyder, H. E.: Replacement of Blood 
Management of Wounds, 115. 
Stallard, H. B.: Ectropion Corrected 
Bridge-Pedicle Graft, 401. 

Steel Wire, Tendon Repair with, 220. 
Stewart, J. D. : Wound Shock, 115. 
Subcutaneous Transplantation of Skin, 2 
Sulzberger, M. B., Kaneff, A. and Bai 
R. L.: Acid Debridement of Burns, 1 
SwANKER, W. A.: Repair of Fascial Defe( 
with Whole Skin Grafts, 215. 
Syndactyly, “Horseshoe” Web Flap in, 41 
Syphilis, Nasal Deformity Resulting fro 
219. 

SzLAZAK, J. ; Repair of Nasal Defects wi 
Free Auricular Grafts, 306. 

T 

Tendon Repair with Steel Wire, 220. 
Thumb, Restoration of, 308. 

Thumb, Substitution by Index Finger, 3t 
Tice, G. M. and White, C. M.: Skin Canct 
404. 

Tubed-Pedicle Flap, Zig-Zag Modificatn 
of, 401. 



ADSTRACrr INDEX 


TO VOLUME 4 


581 


U 

L'ttihra, Male, Detorrmtiea of, 4S4. 

Uaiov, J. C.: The Critically Burned Chad, 
i03. 

Utula,2l9. 

W 

W.VLUCE, A. B.: Ti-eatraent of Burns, 402. 
Wilson, J. S. P. : Serial Excision (aa Applied 
to a Naevus of the Cheek), 482. 


Wound Shock, 115. 

Wounds, Chemotherapy in the Management 

of, no. 


Y, z 

YOOMO, i-., and Benjamin, J.: 

Hypospadias with Free Inlay htan 

Graft, 221 ^ , , , 

ZmaadN, A. V.: Surgical Treatment of 
Prognathism, 223. 



